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INTRODUCTION 


rilHE First Report of these laboratories A\as issued m the autumn of 190-i It gave 
an account of the work performed dunng the first year of tlie institution s existence, 
that is to say down to the end of January, 1904 Since thvt period I think one can <5afel> 
saj that the record has been one of steady progress Such, at least, is the c ise regarding 
the nork performed It his greatl} increased both m amount and variety but, fortunately, 
additions to the stafl have rendered it possible to cope with the routine duties, while some 
efforts at research have also been made 

In the First Report I foresh iduwed the appointment of a chemist, and suggested tliat 
a trained collector and observer with i roving commission m the Sudan, would constitute a 
valuable addition to our forces and increase our knowledge of Tropical Pathologj 

The first post w as in due course filled by the selection of Dr William Beam, whose 
reputation as a chemist is widelj spread and who is especially well versed in economic 
chemistrj He commenced his duties on October 2nd, 1904, and there can be no doubt that 
his appointment has been amply justified He has been kept constantly busy, and it is 
gratifying that the chemical portion of this Report bulks so much more largely A special 
effort has been made to render the chemical research of as practical a nature as possible, as 
It IS believed this wll best meet the needs of a rapidly developing country like the Sudan 
I would draw special attention to Dr Beams investigations on the river water of the 
country, and on its grams and salts Work on gums has also been commenced 

Like Egypt, the Sudan depends for its prosperity chiefly on the Nile or rather, the 
Niles and their tributaries Dr Beam early began special analyses of the waters of tho 
Blue and WJiite Niles, and at the request of HE The Governor General, these investiga- 
tions were ultimately extended to the waters of other rivers They are not yet completed, 
but a good start has been made and some interesting points have already been elucidated 
Again, the Sudan roust in the future develop along agricultural lines, so that work on the 
constitution of its cereals is of interest and of considerable importance At present its gum 
forests are the Sudan’s chief asset and enquiry has shown that very little is really 
known about gums Dr Beams labours may jet serve to place the trade in this commodity 
on a sound basis It will, at any rate, probably demonstrate the excellence of several 
varieties of Sudanese gum There lias been much general work on water, milk, food stuffs, 
mineral deposits and natural products It was a more difficult matter to fill the other post 
but, thanks to Jlr Wellcome a munificence and the interest H E The Governor General 
took lu the raatter, Dr Sheffield Neave was appointed under the title of TraveUmg 
Pathologist and Naturalist Although it has been impossible to retain Dr Neave’s services 
for a second period of six months he has achieved a considerable amount of valuable work, 
often under very trj mg circumstances, during the short period at his disposal • This 
statement can be amply verified b) a perusal of lus appended Report One of the chief 
reasons which made me urge his appointment was the rapid spread of Sleeping Sickne-s 
into the northern parts of Uganda, and the proumitj of the Sudan to the Nile Province of 
that country This led one to feat that, if Glo^sina jmfpnfu existed on the Upper White 
Nile m Sudan territory, the disease might spread and play havoc amongst the Bans, Dinkas 
• It U hoped that this division o! the work will be continued at a bter period 


Appo ntttienl 
of a Chemist 
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and other tribes inhabiting that region. Tme I had not lonnd the ay in these parts, but my 
observations had been verv limited, and a thorough esanuBation ■'ras most neces^try. Tha^ 
stic-h was the case was spestlily proved by the news that Captain Gre:g of the Eoya! 
Soc-ietr's Conmnssion in Unanda. had been deputed to travel north an*! examine both banks 
of the XOe not only in fganda but in the Sudan. It so happened that Dr. Xeave was able 
tQ meet him at Gondok..>ro amd c-ct-opera*e with him. Captain Greig being pressej] for time 
did not extend his ubservatiom- further than Bur. Dr. Xeave made a mure lengthy 
expIonditQ and his rirstiks. Leins' negative, comeide %ntfi those already p'uldislie>l b*y 
Dr. Greig. Dr. Xea.ve then marched through a portion of the Bahr-El-Gh:izaJ provin«:e 
hmling G. p^resent but no sign of (.r. 

In adtlition. Ik. Xea.Te ma.de manv blo-ol examinations and distovered new 
tryr'anosomes in itsh and birds. He also found other b-lcvl parasites which are 
des.-ribcd and hsure-l in his Report ; Captain Grcig kindly eoiiiniitt'>d to Ills care a 
Usanda hjv sutTeriiig from trvp.iUC'.soTniasis. and Dr. Xeave was able to test the eliect oi a 
new therapeutic agc-ni, which h:\s also been triei in c-a.ses of animal trn-panesomia,sis in the 
lalwratories. 

Several new mosquitoes were taken bv Dr. Xeave. and he brought back a collection 
of biting tiies. native drugs and other sp*e.-itr.ens of interest. 

His exj-wlition has. tb.erefore. been pro inctive of valuable sc-ientine results, and he has 
obtaine.1 tisefnl iBiOrmation for the Government. 

From evidence suppliel by Hajor Bray of the Egyptian ^re^licvil Serriee it is evident 
that the danger is to le loukc4 for in the direction of the Congo Free State and Bahr-EI- 
Ghazal provinec. a point to which taliusion iidll be made later. The di-si-overy of G. 
the by 3Iajor ilorcmt in Southern Kowlofiin is another fac-t of somewhat ill-omened interest. 
A.t the instance of the Sudan Coiii!iii.«ion on Sleeping Sickness, llaior D;insey Browning, 
of the Egyptian Jlelical Service has been sent in charge of an Ex|'>e-iiti'jn to observe and 
, report in the southern part of the Bahr-El-Ghazal prcivince. These lal-oratories have 
snppliei the Scientific outfit for tliis work.* 

At the end of 190-r. 3Ir. Xewlove terminatei his connection ivith the laboratories, being 
appointeii Sanitary Inspector for Khartoum. His work with the mosquito brigade had 
specially fitted him for such a post. His place was taken by 3Ir. H. R. Fnedrichs. who 
came with good crtdenti?.ls from Leith Teehnic-aJ College and elsewhere. 

The sta'u has also be=n increasei bv the apUKointicent of a clerk in the person of 
" Haiunoud E'fi'. Khalil, a late pupil of the College who has eompletei his training. This has 
considerably lightened the oSice ami clerical work which was fast bec-omins a burden and 
greatlv interfered with research. 


* Hi? ±is<s;IIiz.Tr. rn* Governor Goroir.1 c-f tc-o Srir 
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In the bacteriological laboratory attention has been chiefly directetl to the question of 
trypanosomiasis m equines and cattle and to the discovery of a new blood parisite, a 
JIirm(»jrega7ine, m the jerboa or desert rat A somewhat similar psra&ite his also been 
found in the Norway rat A full aceount is given of these researches Iilosquito work has 
been steadily continued, some attention has been paid to billnrziosis in the Sudan and there 
has been a great deal of clinic il work foi the hospitals and samtarj work for the town 
generally Insscct pests and gram diseases have also come under notice and the value of 
zeers as bacteriological filters is at present being deteimmed 

I have to report that there has heen an extension m the premises The Director of 
Education kindly gnnted the use of two extra rooms Oue of these has been converted into 
the Directors office and accommodates the hbrarj , to the other which adjoins it the 
labor itones museuin has been transferred It is thus next the kitchen ind prepantion 
room and is more conveniently situated while the re arr ingement has enabled the old 
museum room to be attached to the Chemical Depirtment Dr Beam has fitted it out is i 
water analjsis room and place for standing appitatus and there is no doult it w vs urgentlj 
needed He his ilso iltered and refurnished the mom Chemical Hoorn to meet his 
requirements 

This jeat the liboratories were fortunate enough to receive a givnt of i.ES22 which spwuigrani 
enabled special chemical apparatus to be obtainc 1 and new boo! s ami penoilicals purclnsed 
Some bacteriologic il equipment was also added and breal ages were made good Our smvll 
mnual contingent was quite iiisuffitient to meet these necessities 

The library though still far from perfection is fairly well supplied ami the number of ^heibrary 
scientific journals taken m or presented has undergone considervble addition 

The museum has nurkedl) increased in pathologic il mitenvl biting ticl s 

anl mosquitoes Not mmy new native drugs hive been added A few were sent b) 

Captain Ensor from Suikm It is impossible to mention all those who have benefited the 
museum but I would like special!) to thank Colonel I’enton and Colonel limiter, the just 
and present Prmeip vl Medical Officers Major Bt v) C vptain Nickerson and C vptain Hughes 
for speeiniens of biting diptera and Major D vnscy Browniug Hr Crispin Jlr Witcrfield and 
Captain P E Vaughan for v iluable pathologic il material Mr Crispin has aEo furnished 
interesting photographs of various diseases I regret tliat the beiutiful senes given by 
Dr Christopherson during the first jear of the laboratones existence h is not been further 
augmented 

Colonel Griffith Captain Head and Mr Thomas have continued generous donors 
anl there is quite a respectable vetennarj p vtliological department now in existence 
Mrs Bioun has rendered much valuable help in the identific ition of ticks man) of 
which were sent by Mr Gorringe Sir Rudolph von Slatm kmllj presented a go it 
showing an interesting malfotmation 

Other gifts have to be recorded Besides elastic dust proof Bookcases for 
the library Mr Wellcome presented a valuable Stereoscopic Cameri — a most useful 
apparatus m view of Dr Beims abihlj ns a photographer while the outfit which he 
provided for Dr Neave s expedition was most complete and comprehensive m everj respect g Ustotie 
Jfr Micimllan at the close of Ills Expedition ver) kindl) handed over a fine Zei-s 
microseoj o a Inpted for photographic w ork It li is provetl of great scrv ict 

It is again a pleasure to state that medical officers stationed lu Elnrtonm have freelj 
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availed themselves of such advantages as the laboratories olfer, and have done a considerable 
amount of work in them. 

Major Erskine, Captain Jameson and Captain Evans have all been frequent visitors, 
wliile the officers of the Egyptian Medical Service, and especially Major Dansey Bro^yning, 
have often attended for purposes of work and study. 

As regards the future, two things stood out clearly. The laboratories required more 
money and a certain increase in the Staff. I accordingly applied for an increase in the 
contingent, which had become quite inadequate. The laboratories are growing and require 
to be fed, otherwise their constitution will suffer. Similarly the work is growing and 
requires to be tended, otherwise there is a danger of its being neglected and much valuable 
material may be lost. 

Dr. Beam required an assistant in the Chemical Department. Much of his time was 
taken up in preparing standard solutions and in the trivial but important details which 
should fall to the lot of a trained assistant. Sir, Friedrichs is kept constantly employed 
in bacteriological and museum work, and native helpers have so far proved to be broken 
reeds. They cannot be trusted beyond the bottle-washing stage. I am very glad to say 
that both my applications were granted. The laboratories contingent was increased and 
Sir. J. A. Goodson arrived at the beginning of this year as assistant in the Chemical 
Laboratory. 

An Economic Entomologist to talve entire control of the insect pest work, to study the 
conditions both in the field and in the laboratory, and to carry out experimental research, 
would not only fill a vacant place in the Staff but would be of great benefit to tlie country. 
Every year taxes, amounting to large sums, have to be remitted owing to the ravages of the 
Aphis sorglii and other pests. There is a great deal of work to be performed, but it is 
special work and would take up the whole of a man’s time. As much as possible has been 
done in the laboratories and some progress has been made, but the possibilities are great if 
funds can be found for such an official who might also conduct valuable researches as 
regards the breeding habits of Glossina and other biting Diptera. He has been applied for, 
and I hope may be appointed.* I saAV something of what was being carried out in Egypt in 
this direction and it was very hopeful. The Sudan offers a large and even more interesting 
field of study, while it is a poorer country and cannot so well afford to be robbed by these 
enemies of the husbandman. We have again had the benefit of Mr. Theobald’s 
knowledge, both as regards mosquitoes and insect pests, and Mr. Austen has rendered much 
valuable aid with reference to biting flies. Well-nigh three years’ experience has convinced 
me that if a floating laboratory Avere attached to the Department a great step in advance would 
have been taken. The Southern Sudan is a country seamed by water-ways, on the banks of 
which are clustered native villages wherein all manner of rare and interesting pathological 
conditions are to be found. Flies and mosquitoes abound, the birds, reptiles and fish harbour 
strange parasites, men die from curious diseases, there is a vast field for the study of Tropical 
Medicine. Material occasionally reaches us in Khartoum from these distant regions, but it is 
too often in a damaged state. Blood slides are dirty and spoiled, insects broken, notes 
■ incomplete. If the conditions could be studied locally in a proper manner, I am certain that 
much of value could be garnered. I have tided doing blood work and microscopic work in a 
native hut, and it is most disheartening. Dr. Neave had similar experiences. A laboratory, 

* Permission was obtained for the immediate appointment of such an official, and Mr, Harold King, of the 
South Eastern Agricultaral College, Wye, England, has been elected to the post. 
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either on a barge towed by a launch or on a small steamer would be an excellent way of 
meeting the problem If Sleeping Sickness spreads from the Congo it would enable good 
work to be done on the Jur river and in other parts Captain Greig agreed that it w ould be 
the proper w ay to conduct the study of trypanosomiasis and malaria in this country 

Further, it would enable economic inspections to be readily made The sites of salt 
and lime deposits the fields ravaged by insects, and certain of the gum distncts could be 
readily visited and much of the necessary work done on the spot The same is true if 
epidemics scourged the river hauls It is very difficult to transport pathological miterul 
m the Sudan Given a floating lahoratory and tins would be obMated in large measure 
save as regards museum specimens If such a bai^e or steamer can be obtained Jlr Wellcome 
has signified his willingness to fit it out as a laboratory * 

There are various lines along which it is intended to pursue investigations guen time 
and opportunity The bacteria ind protozoa of Nile water should be studied The ongin 
of that common and crippling disease, Mycetoma, badly wants elucidation So does the 
action of bacterii in the formation of gum, a line of work begun m Australia by Dr Greig 
Smith Guinea worm infection is not fully understood Try p vnosomiasis is y et \ eiled in 
clouds of Ignorance, especially as regards remedial measures What should prove an 
interesting and valuable step has been taken at the instigation of Mr Currie The Trustees 
of the Carnegie Research Fund have been approached and they have agreed to recognise 
these laboratories as a working place for their Research Fellows It is hoped that, before 
the end of 1906, two such Fellows wall have been appointed to conduct in\ estigations m the 
Sudan, the one working on chemical, the other on bacteriological or patliological lines 

It will be seen there is much to be done, and it must be confessed the Sudan has its 
disadvantages as regards Rcientific work Heat, ivind and dust are our chief adiersaries 
The accompanying remarkable photograph of a haboub, or dust storm (ecc Fig % pogc 9>), 
sweeping o>er Khartoum North, m June 1905, and taken by Dr Beam, gnes some idea of 
the climatic troubles winch at times have to be faced during the trying summer Hence 
progress must be slow, and improvements are required such as double windows, electric 
fans and electric light, dust proof rooms, efficient sentilation dc but no doubt these wall 
come 111 time, niul things are lery far from being unsatisf ictory Abo\e all the support 
and help rendeied one by many officials lightens the difficulties and encourages the worker 
As before, I ha^e to thank the Director of Education and hia staff for much kind aid, while 
\anous scientific depirtments in other countries such as France, the United States, South 
Africa and Australia, have helped ns ivith literature ind adiice My hearty thanks are 
also due to the laboratories staff foi Iheir co operation and support, and to all those 
who have favoured us with specimeiia and information 


• It gives uic much pleasure to gtife tint thjsicqncst has also been tavonrably considered and that cn. long 
n floating laboratory will be at our disposal 
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Mosquito Work in Khartoum and in tub Anglo-Eoyptian 
Sudan GENtBAUiV 


In the First Keport of these Laboratories an account was given of the starting of a 
mossquito brigade, and of its operations 

It was shown that 50 per cent of the total water collections in Khartoum were found 
to be infected, and that six months’ work reduced tins number to 9 5 per cent , and in 
addition caused the disappearance of Anophelines, and a great lessening in the number of 
Stegomyia 

These results were so encouraging that it was decided to continue the brigade, and to 
bring Khartoum North into the sphere of operations This wis done in March, 1904, and 
I am now able to give a nearly complete libt of statistics of mosquito reduction for 
Khartoum and Khartoum North As previously pointed out these figures make no pretence 
at absolute accuracy, but they closely approach the truth 

The term water collection is a somewhat arbitrarj one It includes all veils holding 
water ju which mosquitoes might breed, ram jKiola of sufficient size or depth to remain for a 
period of at least one week, similar pools left by the falling Nile, the s)phon pits of 
irrigation channels, or pools formed by leaking channels, permanent garden pools or ponds, 
and bath vaste-pits 

Zeeris, fire buckets lioldmg water, and similar collections which cannot be regarded as 
permanent, are not counted in the monthly returns unless found infected 

This method is about the most satisfactory that can be devised, and gives a fairly 
definite basis on which to work 

Collections in boats, barges and steamers are not included m these returns, though 
statistics are kept about them for purposes of reference * 


MOSQUITO STATISTICS— KHARTOUM 1904 10)0 
CosTinriTion Fwm First Report 
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MOSQUITO STATISTICS— KHARTOUM, mimb—{eo^Unued) 
CoNTtHUATlON fttOM BBTOST 
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imuUaneous 
;currence of 
nophclines 
id Malaria 


diminution in 
■ascs of 
' fever " 


It will be seen tliat tbe town bas been kept in a fairly satisfactory state, and one vastly 
different from that wliicli used to obtain. Anophelines have been practically abolished, 
tliongli we are always liable to tbeir recurrence owing to outside infection, and, latterly, they 
have been somewhat persistent. If, however, prompt measures are taken as soon as they 
are found, they usually speedily disappear. The only instances where they remained for 
some time occurred in Khartoum, when river pools were forming and Mr. Newlove, the Sanitary 
Inspector, who has conducted the work with much energy, was absent on leave, and hr 
Khartoum North. In the latter case the irrigation channels of certain barracks were in 
a leaking condition, and in the pools which had formed the Inspector found the larvfe of 
Pi/re(oj)Jtorus costaUs. He had the pools oiled, informed the person in charge of the 
occurrence, and received a promise that the necessary repairs would be executed. 
Unfortunately, he relied on this promise and did not again visit the spot till the time 
came for his customary round. Kor some reason the work Avas not carried out, the 
Anophelines bred freely, and what is remarkable is the fact that during tliis period several 
cases of primary malarial infection occurred amongst Egyptian soldiers in these barracks, 
all being men who had never been south of Khartoum. This shows the importance of 
proper supervision. Inspection is often very hot and tiring work in the summer, and 
Khartoum North is difficult to reach, but unless care be taken to see that instructions are 
really and correctly carried out, failure ivill frequently result. The simultaneous occurrence 
of Anopheluies and malaria is very interesting. The same thing occui-red at an earlier period 
in Khartoum. Anophelines were found breeding in small numbers, and at that time the 
solitary case of primary malarial infection seen by Major Dansey Browning and myself in 
Khartoum, during the winter of 1904-05, came under observation. 

It is not justifiable to make a definite statement to the effect that malaria has decreased 
in Khartoum, because no statistics are available whereby this can be proved. Malaria is a 
disease which often can only be diagnosed with certainty by blood exammations and there 
are no records of such in the past. We do not Imow exactly Iioav much malaria previously 
existed in Khartoum though we can noAv obtain some idea of hoAV much exists at the present 
time. There is a very general opinion, however, that cases of “ fever ” have diminished, a 
supposition supported by the experience of those responsible for the health of the large 
garrison Avhich contains many highly susceptible Egyptians. There can be no doubt that 
primary malaria is now rarely encountered in Khartoum. As, heretofore, numerous cases of 
the disease came into the city from both Niles, wliile cases of recrudescence of old attacks 
are not uncommon, but the carriers are usually absent and hence the parasites are not 
transferred from the sick to the healthy. I have not seen a livmg, inld, adult Auopheline 
in Khartoum lor more than a year and a half and I am always on the outlook for these 
insects. 


S'J'.'Aritifurth 

sh- titi* 

of 


It. is instructive to examine old records. Thus Schwemfurth* Avritiug of the year 1871 
and (hjscribing his return to Khartoum says : “ In spite of everything, however, the sanitary 
eondition of Khartoum was still very unsatisfactory. This was entirely owing to the 
defective drainage of that portion of the tomi ivhich had been built below the high-water 
level. In .July when I was there I saw many pools almost large enough to be called ponds 
that c‘()uld never possibly dry u]) without the application of proper means for draining them 
oil; stagnant under the tropical sun they sent forth such an intolerable stench that it ivas 
an alm niination to jiass near them. IV hen it is remembered that Khartoum is situated in 


• The Heart ol Alric-a, Yot. II., j). 279. 
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the desert zone (for the grassy region does not begin for at least 150 miles firther to the 
south), there can appear no necessary reason why it should be more unhealth} than either 
Shendy or Berber , all that is w anted is that the sanitary authorities should exercise a better 
management and see that stagnant puddles should be prevented As I liaie already 
intimated I found that during my absence, not a few of my former acquaintances had fallen 
victims to the fatal climate How suggestive are these passages ' In those days the role 
of the mosquito m malaria was unlmoivn It was not the stmking and ev iporatmg puddles 
which were to blame though they may have played a subsidiary pirt but the Anophelines 
bred out m them 

That Schwcinfurth a friends died of malam there can I thmk be little doubt and I 
regret to say that given i wet summer and it la said compiratively wet simimers may 
occur m Ivhartoura there is nothing to prevent a similar state of matters arising at the 
present time Khartoum has been rebuilt and much has been done to render it a healthy 
city but there has not yet been time to have its site properly levelled or drained Betause 
of recent years the seasons have been dry it has not been necessary to cope seriously Danger of 
with flooding by heavy rams There are no surface drains the centre of the town 
lies in a hollow , there are many depressions That pools readily form and may persist for 
a long time I have my self observ ed In October 1905 very heavy r im fell for about m hour 
and a half amounting in all to 1 8 mches The imjoIs formed by it persisted in some cases 
for from twelve to sixteen days an 1 finally had to be emptied by a fire pump Pig 0 
pajc 20 Qnler favourable circumstances Pjtetoj hoiits coituhis will piss through ill its 
water stages in a little over a week 

What 13 to occur if we get repeated showers of torrential tropic rain distributed 
throughout several months’ I have no hesitation in saying that malana would occur 
and possibly run not Our little mosquito bngide could never cope with the 
conditions special worling parties would fail to get rul of all the w itcr in time the 
amount of oil nccessvry would be enormous and it woull be blown into helps it tho ends 
of tho pools Anophelines would invade us from without uid the siclmess rate would certiunly 
rise Observe the stitistics gnen * It is always ifter ram that more mo&quitoes irc found 
In part this is due to tho fact tliat the r iin often w ishes away the soil from under the edges 
of the well covers, leaving holes whereby mosquitoes can gimciitnute w hilo it also c iu«:ts 
old wells to fall in and water collecting at the foot of them, forms lery favourite breeding 
places Anophelines however rarely breed m wells and they uro very fond of pools and 
puddles The remedy is obvious Although it may appear to "lonio that I am merely 
advocating a w iste of money I believe that Khartoum should either bo drained or the 
levels improved At present efTicient drainage would be best No one can siy when a 
compiratively wet summer may deluge the town The Blue Nile can be kept out, the ram 
cannot but it can be removed and provision for its remov il should be made The town 
13 to bo given a witer supply and when this is an accomplished fact better proviMon wall 
have to bo mule for the disposil of slojis and waste vvaters ^MIatevc^ scheme be cho cn 
it might be adiptcd to deal at the sime time wath storm w iters though admittedly the 
problem is a somewhat difRcult one owing to the lack of fall in certain directions * hik 
dj^cu^ssmg this subject one may consider whence the invading Anophelines come and how 
they reach Khartoum I believe they arc Usnally bred out in the pools which form m 

* It H eati fictorj to note that thu question is now under diacsssion and schemes for dcaUu„ both with 
storm waters and waste waters arc hem}, considered 
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breeding m some of them The larvm nere destroyed wherever found, and the cases came 
to an end At no time were adult wnged Anophelines found, but these must haae existed 
m small numbers and undoubtedly caused the limited epidemic 

In the future the desert land round both Khartoum and Khartoum Nortli will, no doubt, 
be irrigated Herein lies a great danger to the health of the commumt}, and one would 
strongly advocate the preservation of a so called “dry zone behind both parts of the town Necessity for 
It should he at least one mile in wdth, that is to say, a mile of perfectly bare diy land, dry rones 
a sandy stretch, wind swept, and affording no shelter to mosquitoes, should be left between 
the farthest likely extension of the town md the irrigated area The necessity for such dry 
zones has been strongly urged in India especially at Madras,* while m Italy their establish- 
ment is enforced hy law As is pomted out by Major King, it must ever be a case of asking, 

“ Is the game worth the candle ? ’ Personally I think it is — at least, as far as Khartoum is 
concerned — while a somewhat modified scheme might be adopted for Khartoum North, where 
admitted!) the difficulties are greater I have heard it said that the mosquitoes are preferable 
to dust, but such dry zones would never be productive of much dust, and surely none could 
prefer mosquitoes plus malaria, and possibly plus dengue, to the small amount of irritating 
and annoying dust denied from such dry stnps Of course, a great deal will depend on the 
type of irrigation employed 

One has read with much interest Professor Ross s addressf on tlie subject of ‘ The logical 
basis of the samtarj policy of mosquito reduction’ I believe that if one had time to 
devote to it the matter could be studied excellently well m Khartoum Conditions ate 
specialised and simple, the area to be exploited is limited, so are the species of mosquitoes to 
be studied I have had no leisure to go fully into the matter, but I am luclmed 
to think that the results obtamed licre support certain of Professor Ross’s conclusions 
and especial!) the one which states that ‘ as a general rule for practical purposes, if 
the area of operations be of any considerable size immigration wall not very matenall) 
affect the result ’ 

In Khartoum however, it must not be foigotten that the subject is complicated b) the 
presence of mosqmto carrjing steamers, boats and barges Were it not for these, greater 
success would have crowmed the efforts at extinction, or rather reduction 

It may be asked wh) operations conducted for so long a period have not resulted in tjio 
almost total extinction of mosquitoes m Khartoum The reasons are not far to seek They 
are to bo found in the immigration already considered, m the smallness of the brigade and of Catiswof »ini 
the funds at our disposal, in the carelessness of householders and others as regards well 
covers, the cleaning of zeers, and the repair of irrigation channels, and also to the imperfec- 
tions to which all human labour is liable, and which are alwn)s more numerous when tlio 
conditions aro tropical and the w orkers coloured natives There has to be constant v igilance, 
and one must be prepared to make complaints ond excite grievance'’ Memories must 
be jogged and offenders punished if any success is to accnie It is often wearying and 
dishcartenmg work, hut it is worth doing, for the issues at stake are not trifling Still we are 
nd, and well nd, of the annojang Stegomvia, the dangerous PvTetophonis is kept m 
abc)ance, and Culex, the ubiquitous, has ceased to he a nui'^ance 

The work is being conducted on much the suno lines as hitherto Native inspectors are 
fined if pupm arc found in water collections under (heir care The amount of oil used per well 

♦ King Indian Medical Oizcttc Jnne 190S Vo! \t^ p 201 
Ronald Ro's. Brit Vied Jour May, 1905, Xol I,p 1025 
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Jna been reilnced to half a pint Tliw is still much m c\cc^8 of wlnt w actxinU) reijinred to 
kill the lanse Two ounces Insebeen founil to be ample but the larger quantU} istmplo^ctl 
because some is waste! owing to splashing ami because it ntlmifs of a film being formed 
which lasts for seieral <H)s in the case of a well ami preaenta reinfection 

Se\eral interesting new facta ha\c come to light Tlius wells wlucli are eonstantl} m 
use are vtrj rirely infected by Gulices It is the unused well that is tlie great nuisance 
an<I aery often the unuse 1 wxU h in the unoocupiwl and loci od up premises an 1 tliereforo 

difficult of access 
Sometimes a used and 
unused well have been 
found alongsKla each 
other the former un 
infectcl the latter 
harbouring eggs and 
lani! Sir Wilhiim 
Mnegregor till Inlelj 
Governor of Lagos, 
wTote mo from New 
fonndlnml asking if 
the depth of the welh 

had any influence on tho breeding oper itions as he Im I made sonu ol seri ations on this 
point m the West Coast territories 

In Khartoum the deepest wells do not eaceeil ^0 feet from gronnil level to w ater surface 
and C fUin niR aeem to breed indifferently up to that depth The wells at Omdurmnn are 
much deeper In one of these at a depth of 70 feet the larvaj of both C /tttto i and 

P co*tilii were found It was an uncovered 
well world by a pump and it is t< markable 
that Anopbt-hnes were foun I in it for there 
could be but liltk light at that thpth an I as 
stated P contah^ does not favour wells So far it 1ms not been possible to uttwk the 
mosquitoes in Omdurinan 1 he area there is too vast it is out of the w aj few nuroicans 
live m it, and tho distance between it an! Khartoum is I thmk too great for infections of 
tho latter towTi from the former to occur with an) frequency sive indeed win n the mint tbk 
steamer serves as an intermediary Still the tisk should !e undertaken lut it js largelv a 
question of ways and means Dr Doty ^ recent investigations* go to support ibo view that 
tho mosquito is not much of a vohintarv trartller It m worth noting that the wind veri 
rarely Hows from Omdutman to Khartoum * f , from the north west Tht rev(r«e is tlie 
case in tho summer while in the winter north-east or duo north winds prevail 

Considerable improvement has resulted from having ns many wells as possfi le covered 
over permanently if a pump is affived with a movable woolen cover if the water is driwaj 
by hanl AAooden covers art very liable to warp ani split m this country but thev can 
lie casih repairol An attempt was made to jtocutc covers of canvas or sacking find to 
barrel hoop^ like those u«ed with succc-s at Batimist t In Khartoum thov cost too much 
chiefly because barrels are rare articles m the Sudan and apecinl fitvible metal had to l)o 

• Brjt sw io r \<A II 1905 J 9“1 
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procured, also because labour is better ptiid. Wliat cost fourpence in Bathurst actually 
cost three shillings and sixpence in Khartoum, and was not good at that ! 

It used to be the rule that anyone might sink a well practically anywhere in Khartoum, 
and when he had finished with it, he left it as it was. This state of things has been altered. 
Now no one may sink a well for any purpose without submitting a plan, sho\\ing the 
situation of the proposed well, to the Governor. Such plans are passed to the Medical 
Officer of Health. The well may or may not be sanctioned, but if it is, the ornier is made to 
promise, under penalty for default, that he will either fill in the well when no longer 
wanted, if it is being sunk merely to secure water for building purposes ; or if it is intended 
for prolonged use, that he null affix a cover to the satisfaction of the Sanitary Inspector, 
and that he will keep that cover in good repair. This has been productive of much benefit, 
though it requires constant watchfulness to see that the law is not evaded, The cost to the 
o'wner or user is not great, though in some eases it may constitute a hardship. The covers 
may be fixed, and then stolen or maliciously broken. It is almost impossible to attain 
anything like perfection in this vexed question of wells, but every little helps. Public Avells 
are all covered and most of them have pumps. 

When Khartoum possesses a proper water supply with stand-pipes in the streets it is 
proposed to fill in all the wells save such as are required for the irrigation of gardens. If 
this be done C. fatigam will find it very difficult to maintain a footing in the town. The 
rapid extension of Khartoum has recently necessitated the sinking of many new wells for 
building purposes. These have to be permitted, but one is sorry to see the site of the toum 
honeycombed in this way. 

For a long time it was difficult to control the breeding places on the steamers, but in 
the autumn of 1904 the Director of Steamers and Boats issued more stringent regulations 
to engineers and native reises, and the result was soon apparent. Steamer after steamer 
arrived free from mosquito larvm, Khartoum North became a more comfortable place of 
habitation, and the wells in the river zone of Khartoum were less frequently re-infected. 
The engineers were talring trouble and carrying out the plan which had been devised for 
treating bilges both in the steamers and in the sandals or barges they are accustomed 
to tow. 

The folio-wing are the instructions which were issued. Mr. Newlove devised the plan of 
oiling the wood holds in rotation. They had always been a difficulty till this was done. 

“ 1. Before leaving Khartoum the bilge water in the various sections should be oiled 
by pouring petroleum on the surface of the water and stirring well with a stick. A film will 
then form on the surface which prevents access of air to the mosquito larvae and pupm and 
so kills them. Eggs deposited by mosquitoes on this oil film will not develop, and many of 
the females themselves will be killed. Boughly about one-half pint of oil should be devoted 
to each section. A little experience soon shows how much or how little oil is needed to form 
a proper film. In addition, the water in the trays under the boilers should be examined, and 

if necessary, oiled. (This note was added because Anophelines were found breeding in such 
water.) 

“ A cup or -wide-mouthed bottle can be used for collecting water for examination. The 
vessel should be quickly but gently dipped under the surface and lifted out without spilling 
any of the contents. For somewhat inaccessible places a tin with its bottom replaced by 
wire gauze mesh and attached to a stick is useful. The larvae are then found m-iggling on 
gauze. Such a collecting dish is easily made and answers well. It should be examined 


the 
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m a goo9 light It is to be remembered that any standing w-vter collections will harbour 
mosquito larvm, and attention should therefore he paid to the ^%ate^~closet cisterns, zeers and 
tanks 

“2 Durmg the voyage, opportunity should be taken to ro-oil the bilges vherever 
possible This should especially be the case before starting on the return journey ^Yood 
holds are usually at fault The difficulty can be got over by emptying these in rotation so 
that the water in the hold can be got at and oiled once m every fortnight Special attention 
should be directed to zeers wlieu these are used for storing bottles of drink All zeers should 
be emptied out at least once a neek during the voyi^e 

“ 3 The thing to be avoided is returning to Khartoum with mosquitoes on board If 
this is done, wells and vater collections m the town which have been cleared at trouble and 
expense, are liable to become re-infeeted This has happened repeatedly so that it is very 
important tliat steamers should arrive clean and free It is nell to liave all bilge nater 
emptied on arrival and all steamers lying up should be inspected and treated m the manner 
described Similar precautions are required as regards barges sandals, launches and any 
vessel on which there is stagnant water 

‘ A^ote It has been proved that mosquitoes, as a rule will not stay for any length of 
time on a steamer if they are prevented from breeding out on board Consequently , such 
preventive methods are effective as has been demonstrated on several occasions and there is 
no excuse, m most instances for steamers reachmg Khartoum with theu: bilge \intor, ilc , 
full of larva) and pupse and their cabins full of adult mosquitoes 

Sometimes it has been found advisable to employ sulphur squibs* when there ^^ere 
many adult insects in the holds 

It IS largely due to the efforts of Mr Potts of the Steamers and Boats Department, that 
the local launches barges and ferry boats have been kept free Only those who have had to 
deal wth the laziness procrastination and mattcnlion of the natnes m charge of some of 
these croft, can realise how difficult his task has been and how well he has carried it out 
The Director and Assistant Director of the Steamers and Boats Department have done 
all m their power to help the mosquito brigade and consequently great benefit has ensued, 
despite occasional relapses The manager and olhci lU of the Sudan De% elopment and 
Exploration Company have also, as a rule, done their utmost to keep the Company steamers barrack* 
free The British Barracks are, in the mam looked after by the lleihcal Officer m 
charge of British Troops They are as a rule kept perfectly free, though it is w orth noting 
that they are rather subject to re-in'asion by Anopbelmes — confirmation of the statement 
that thc«e mosquitoes Jn^ade the town from the east 

It is interesting to find tint the natives ha\e deaelopod a great likmg for petroleum 
They socni to regard it as a panacea for every kind of winged pest, and ust it to keep away 
flies and nudges This i*! a curious testimony to the eflicacy of Utajor Boss 8 method 

No new genus or species has been found in Khaitoum Indeed the only constant 
species now present is C /ati<}a}ii P co*taU% is an infrequent, but none the Ic^s unwelcomi, 
visitor SleitnmifM fitm Ua has given up the struggle, and, as fur as cm be told, has not 
been present foi many months It u«ed to bo a mimnee in the middle of the day It is 
iliflicult to Sly whence cnmc the solitary VandM* mentioned m tin list report It is the 
only rtpreseiitatne of this mouldy looking genus yet discovered m the Sudan Possibly the 
TheohnhlineUn fputhtpalpxn wort introiluccd by the tnun, as they wen, found breeding near 


* Qiln. Uoats ami Mcxquitoc* 190? p ??1 



of opera- 


Nfew genera 
rnd species 
found in the 
Sudan 


26 MOSQUITO WORK IN KHARTOUM AND IN THE AN GEO -EGYPT IAN SUDAN GENERALLY 

tlie station. The cisterns on the trains have been occasionally examined, but always 
with negative results. 

We are now in a position to estimate the cost of these operations. Practically the only 
expenses which have to he considered are the wages of the men of the brigade and the cost of 
the oil employed. 


Expenses for 1905. 


No. 

Item. 

£E. 

Mms. 

1 

Headman, at 120 piastres per month 

14 

400 

1 

Sian at 100 piastres per month (throe months) 

3 

— 

2 

!RIcn at 80 piastres per month (three months) ... 

4 

800 

2 

I Men at 100 piastres per month (nine months) 

18 

— 

80 

Tins of Petroleum, at 16 piastres per tin (for town) 

12 

800 

70 

Tins of Petroleum, at 16 piastres per tin (for 




Steamers and Boats) 

11 

200 

30 

Tins of Petroleum, at 16 piastres per tin (for Works 




1 Department Barges) 

i 

4 

800 


Total 

69 

, 000 


Note. — The EgjT)tinn pound is equal to £1 Os. 6d. of English money ; there are 
100 piastres in the £E1 and 10 milliemes go to the piastre. The oil tins eaeh hold 
four gallons. 


The Sanitary Inspector is paid nothing additional for the mosquito work which 
constitutes some of his most important duty ; the initial outlay was very small — not more 
than £E3, and the only other expenses are those incurred in crossing and recrossing to 
Khartoum North — a mere trifle. True, this is the second year of operations, but the work 
has been much extended, and the estimate is a fair one. 

Therefore, for something considerably under £100 per annum, Khartoum is kept 
practically free from malaria, and the inhabitants are secured, to a very great extent, from 
the persistent and annoying attentions of these winged pests, which, as a rnle, add so much 
discomfort to life in the tropics. I do not think the above is a large sum to pay for such 
immunity. 

As has been stated, no new species have been found in Khartoum, but one is able 
to announce “ finds ” made elsewhere. 

Colonel Penton discovered yiCdiomyia squammipenna on the Jur river and Cellia 
squamosa at Meshra-El-Kek, on the Bahr-El-Ghazal. No ACdiomyia has been taken 
before or since in the Sudan, and the genus Cellia had been represented only by 
C. pharcensu. C. sqtiamosa is probably a malaria carrier. 

Dr. Neave made a considerable collection, which included two new culices. These are 
described by Mr. Theobald. Mr. Newlove obtained a very fair collection, in which occurred 
a fine purple variety of Cnlex tigripes, also secured by Colonel Penton. Mr. Newlove also 
collected some larvae new to science, which have also been submitted to Mr. Theobald. 

Captain Hughes sent Cnlex liirsutiqmlpis from El Obeid, where P. costalis seems 
common, and Captain Ensor and Mr. Crispin have shown that Stegomyia fasciaia is the 
chief mosquito at Suakin. 

Mr. Friedrichs was sent up the Blue Nile to Eoseires in September, 1905. Amongst 
the mosquitoes which he brought back I found Myzomyia funesta, represented chiefly by 
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the vanety siihumlrosa, to he mrnierous This well-known maUni earner had not 
previously been found on the Blue Nile Three malana carriers are now known on that n\ er, 
nimely, Pyretophorm coftolm, Cdlutphaicensii and Myzomyia funesta Jlr Fnednehs also 
secured a new and beautiful species of Mansonia, named niqra by Mr Theobald It maj 
yet constitute the type of a new genus Major Briy brought a small, but good collection of 
Culiciiltx from the Bahr El-Ghazal province which included a mosquito representative of a 
new genus, QuamHpyomyin 

He also sent some useful notes describing how he found mosquitoes breeding out in water ^ j, 
collections m hollow trees, a fact first elicited by Lutz in South America, and he records 
the remarkable observation that mosqinto larvae destroy the young fry of fish Murray 
has shown that adult mosquitoes do so, but I am not aware that anjone has hitherto found 
the larvm so engaged 

In January, 1905, I went to Taufikia on the White Nile, and at Goz-Abu-Guma 
found the missing male of Uranotcema lalfoun, several females of this species, and a 
cunous mosquito with an expanded proboscis, which I sent to Mr Theobald It appeared 
to me to be a Mimomyia I found Cellta pharcensis as far north as Goz Abu Guma, 
while at Renk Myzomyia funeito. and Myzorhynchm paludi^ were taken In all, sixteen 
different genera comprising some thirty-five species of C>diexd<r have now been found in Sudan 
territory 

I regret to say our knowledge is no further advanced as to which of the species of 
Anophelmes found are capable of serving as hosts m the mosquito man cjcle of the malarial 
parasite Not every Anopheline can carry maJana, as witness M romi in India, so that it 
19 very important to determine accurately those which are pemiuous Of the Nile 
Anophelmes Myzomyia func^ta, Pyretophoru^ codahi and Cellui phatansis are knoivn 
to be implicated m the traffic, but dissections of JnepMa iceUcoui/’i, ^fy.o^ ftyiichun N«:eMiiy 
palndie, Myzomyxa ndi, Cellia gquamo*a, and an) new Anopbelines are required It is 
possible that Myzoxh/nchut paludit, which is rather a difi'erent type of mosquito from the iheAnop 
others, and does not bite as freely, may escape haimg to be ir an evil reputation, but one 
cannot tell without makmg careful expenments and examinations Probably J/" jitue*(ii is the 
worst of the batch These Anophelmes are found far from Khartoum, and I ha\c had no 
opportunity of studying them properly In this connection one may record a few facts about 
malaria itself Further experience has somewhat modified my Mew tint the quartan 
parasite is rare It is not so common as the other two recognized \arioties, but it occurs 
with considerable frequency For example, of the last 50 consecutuo cases which I MaUm 
examined, thirty three were malignant (small ring forms or crescent), elc\en wort benign 
tertian, and six were quartan Ten of these 50 cases came from up the Blue Nile and of 
these ten, six were malignant, one was benign tertian and two were quartan The ri mnming 
cases came from the White Nile and Bahr-El Ghazal, with the exciption of a few occurring 
m Khartoum It is cunous that I Ime never seen a case with many crescents in tlio 
peripheral blood Severe crescent infection does, however, occur, according to Jlajor Rivers 

The figures given are of some interest, but no conclusions can lie ba«cd on so small a 
number of cases, and in the absence, in many instances, of information regarding previous 
history 
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Biting and Noxious Insects other than Mosquitoes 

In the First Report of these laboratories it was mentioned that enquiries had been 

set on foot about biting flies in the Bahr El Ghazal province This jnelded verj little 

m the way of specimens though Captain Brakenridge sent some useful notes about 
Glosnna morsitans (vide infra) Recently the matter was taken up more stronglj when 
Colonel Hunter requested me to draw up a form of enqmry to be sent to Governors of 
Provinces and Mamura all over the Sudan Too elabonte a series of questions would bmng flies 
have been a mistake and the following simple queries were eventually adopted and ^ ^ 

distributed together with specimens of Glomna palpaUs kindly furnished by Captain Greig Memorar 

1 Are there any flies of this sort in your district which are known to bite man'? 

2 Are there any flics of this sort m jour district whicli arc I nown to bite animals'? 

3 Do biting flies of any kind exist m your district ^ 

4 If you find that any biting fly exiNts please state — 

(a) At what time of jear it is most prevalent 

(b ) In what kind of countrj it is found t e , in forest land, bush country, ncai 
water, etc 

fc} If the natives m your district attribute an) illness to its bite 

(d) If it bites only through the day or only at night or both during day and 
night 

(e) If it IS known to attack wild game 

(f) If iny thing is known about its brcedmg habits 

(j) If it lb numerous or otherwise 

A request was also made for specimens and directions given us to how they should bo 
sent to the laboratories 

This memorandum has been productive of good results Flies have been sent from ^ 
various parts, we have learned their Arabic names and discovered several interesting points obtimed 
as regards time of prevalence, distribution, etc One amusing statement, not wholly 
unmstructive, vvis made b) a certain official on the Upper White Nile, who on receipt of 
the notice replied “ What I am looking for is a species of fl) which does not bite Could I 
obtain a male and female of such a species I would start immediate breeding operations ’ 

The Tsetse Flv 

Frulo of place may be given to the tsetse fl), of which, as ahead) mentioned, two 
forms have now been found to exist m the Sudan, le, Glos^imi viorKifans (Plate I), the 
earner of trypanosomiasis m animals, and G jHdjndis (Plate 11 ), the agent in the 
transference of the human trypanosome, bebeved to be the cause of Sleeping Sickne*^ 

(tide infra) 

The most interesting fact elicited abont G viorsitans was supphwl bv ifajor Iforont, 
who found it in Southern Kordofan, sent specimens to the laboratories, and who'Cnote ujwn 
It is as follows 

“ The Unibogani bogey seems to be exaggerated b) the Arabs, bv whom it i' catcrollr 
\ er) imich feared In the time of the old Government this fly, which appears to Iv a 'pivi 
of t'^etsc infc'^tcd all the Koahb Hill and extended to Umberembeita. Earlv la th* Mahi'a X'r'CsJfc'Tr 
the) are siid to liave died off coinpleteh, and the district was exempt from them cat,! 
or some sa), four )ears ago when the) «eem to have reappeared at JeS?l Air'rx, 
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liowover, they arc now said to have left, and to have gradually spread northwards, until, this 
year, they have reached Jebel Dahoir, though in small numbers. It is thought they go to 
Umberombcita, but no further. When tribute is under discussion they are said to have 
killed quantities of cattle, sheep, goats, pigs, and dogs, specially when they first reappeared. 
However, now they seem less numerous, and the Nubas are not much afraid of them. At 
Daheir I was told there were very few there, whilst at Nyiug-Nying I was told exactly the 
revei'se, aud specimens were diflicult to procure. They haunt the rocks and angal hedges 
near the villages, but animals can graze a mile or two away from them by day and be brought 
in after nightfall with immunity. The fly is j)resent througliout the year. The fly belt 
extends from a place called Kawalib to about twenty miles south, and is only three or four 
miles in breadth. Outside the belt no flies arc to be found, and there is no evidence as to 
their existence in adjoining districts. If asked for, natives went to the villages for them, 
and either found them in hedges, or on pigs, or amongst the rocks. The wells are usually 
situated half-a-mile from the villages.” 

Keplying to a query. Major Morant said there were no streams or nmrshes in the district, 
the only water to be found in the neighbourhood being that in the Avells. 

On studying the map one found the region to be a short distance to the south of the 
12th parallel of north latitude, and nearly midway between the 30th and 31st degrees of 
east longitude, being just about 150 miles west of Eenk on the Wliite Nile and nearly 
due south of El Obeid, the capital of Kordofau. 

Hitherto the fly has not been knomi to extend north of the Bahr-El-Arab, which 
divides Kordofau from the Bahr-El-Ghazal province, so that this constitutes its most 
northerly record for the Anglo-Egyptiau Sudan, and, with the possible exception of 
Bathurst and Lake Chad, for the African Continent as well. It is interesting to find 
•that the name IJmbogani is also that under which it is Iniown in the Bahr-El-G-hazal. 
Captain Brakeubridge in the note to ivliich reference has been made, informed me that 
the native name is Mboogena, the accent on the oo, which is rather short like oo in good ; 
the g is soft. The Golo name is Ngissa, the M’Bari name is Mbili and the Dinka name is 
Mow. Only the last of these names is given in Austen’s Monograph where it is spelt Mau.* ’ 

From data supplied by Dr. Neave, Major Bray, lilajor Bivers, Captain Percival and 
istribution of others, I have been able to mark on the accompan}dng map the distribution of G. morsitans 
morsitans Bahi’-El-Ghazal province so far as it is at present known. In some places it is very 

numerous and it causes great loss amongst mules aud donkeys. A point to which all 
the observers have directed notice is that the leading men and animals of a caravan are those 
liable to be attacked. Those in the rear escape. The fact seems worth mentioning as the' 
more valuable animals may gain some protection from the position in which they are placed. 
Major Bray and Mr. Thomas record that the fly bites during the night. Bradshaw, 
Selous and Crawshay, quoted by Austen, all refer to the tsetse sometimes feeding during 
the dark hours. 

It is only recently that Glossina pal2?alis has been proved to exist in Sudan territory. 
Monsieur Lemaire, of the Belgian scientific expedition, informed me that it existed at Wandi 
in the Lado Enclave and at Mvolo in the Sudan, but it was not until Major Bray sent 
a fly, with the following note, that this statement was definitely confirmed, for the fly on 
examination, proved to be a 


morsitans 


Presence of 
I. palpalis 


* Austen. !RIonograph of the Tsetse Flies, 1903, p. 299. 
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Major Bray stated, “I fonvard a fly which I beIle^o to be G palpah^ I 

caught it at thirty miles post, Meridi, Mvolo road m May I haie compared it inth the two 
specimens kept in the Mudir s office, and have no doubt of its identity I did not see 
any more, but at that time was very busy and it did not occur to me that it Mas jyulpah'^, 
aud T did not look for more At Tembun m Februarj, I met an intelligent Arab, one 
Ibrahim Ibn Sayd El Nur, from Taweisha, in Kordofan, who had come from Zemios (Zemios 
IS about fifteen daj s south south-west of Temburas) He said, in reply to questions, that 
there was much sleeping sickness m Zeimt® and tiiat rt was brought by the Belginns The 
disease is accompanied by enlarged cervical glands It has been there three j ears I did 
not hear anything about it anywhere else 

This information is of grave significance, and no doubt Jlajor Dansey Brou-niiigs 
expedition will serve to show the extent to which the disease exists, and if it has re illy 
invaded the Sudan He may al&o be able to map out the fly belts and deternime if 
G pal/tahs exibts in large numbers Since this was written Major Browning has not onl) 
proved that momtant is numerous between Wau and Chak-Chak and between Kossmger 
and Bern Zubeir, but he reports palpatio in large numbers m the district to the 
south east of Mvolo and writes me to say that he has been informed from a Belgian 
source that G exists at Maugi Aa he notes this requires confirmation lie dul 

not see the specimens 

I am strongly of opinion that the tsetso exists ou the upj>er reaches of the bobat 
Mules and cattle coming from Itang and the Upper Baro districts in ALjbsinia haao 
been found suffering from trypanosomiasis Prom enquines made from members of 
Mr Jlaomillan s expedition I find that about fifty miles south of Nasser a flj , supposed to be 
a large tsetse exists I should not be surprised if this proves to be G loiu/ipeniuti (Plate III ) 

A study of Mr Austen s latest map shows that this species might very well extend thus fur 
west from Somaliland and north from Lake Rudolf I hope tins question may bo definitely 
settled before the end of 1900 (Smeo this was wTitten Mr Thomas has brought m two 
specimens of tsetse taken by Captain C Sullivan on the Baro m Abjeuman territory 
between Gore and Gambela, i e , about the intersection of the 35th degree of east longitude 
and a parillel of north latitude corresponding to 8® 2*) Though they are soniewlmt 
damaged I ha\e little doubt these flies are G mor^iCmu Thej an, ccrtaml) not (omjtpeuniK g mon 
and answer to mofintans aery closely though their abdommal iiiarlungs arc, I think, rather 
brighter than usual ) 

There is no evidence which would lead one to suppose that the t&ct'«o exists on tlic 
Upper Blue Nile There are records of aniniils dying from fly bite, but other genen an- 
implicated so far us can be told, not GJomna 

Several species of stroot fly have l»een sent both from the Blue and lYhite Niles 
Colonel Penton brought a valuable collection of lalamili from the Jur River Colonel 
Hunter presented several largo biting Biptera which he had taken on the Upper II lute Nile, 

Major Bray was the donor of a good collection which he made m the B ihr-Ll-Ghaz il and 
some from Cajitain Ensor also reached us from the sanit provinci Captain Grogan M.nt 
flies and adnumble notes from Goz-Abii Guma and specimens have nl-o been forwarde<I from 
Roseires and the Rahud Captain Hughes bronght a fine spccinun of one of the Atilulne or 
robber flios from El Olwid It is vtrv apt to be mistaken for a biting diptcron 

Fortunately it Ins been possible to Ime the^ flies well illu-tritcd m colour or in 
black and vilute The object bus been both to make eomplett scientific dnwmgs and to 
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;rc>-;u^T cx-rrect iliustr-RtioRS Trii^rtby thos>3 iiie* can he r-ividily idc-iitiHed by anyone vcho 
tlitrni. Por tHs pnq) jse the natiiral colours are indic-ated in tlie black and wliite 
drT’,'dr.™5. I l-elieve they iv-jll be btlpfiil in this direction and of considerable value 
to Z'le-Pcal Ofnc-ers and Inspectors. Some non-biting Diptera Trhich might easily be 
‘:-3nfunnd';d tvlth harmfsil varieties have also been illnstrated. In this connection I have 
to acknovd&ige the kindness and conrtesy of the Tnistees of the British Musenni 
vrith reference to the permission grant***d for the reproduction of the coloured pilates of 
fr. G. and G. htugijmath. Both in the identiScation of specimens 

i"A the eritieisrn of the dra^rings '.ve have ree-jived the valuable help of Hr. Austen. 
Dipteroloni'i to the British Zlu-enm. v.iio has; also contributed a paper on some of these 
Bipt'-ra vvitt-n si'C-i^illy for thi'^ report. 

S-.rcot is a name applie 1 to se%'eral of the larger T>i/''inuln found in the Sudan, such as 


r. -iV 


7. /'ri*: 




T. owl T. l.ujvffnfus. Other Arabic names, kindly 

translatvl fur rae by Sir Pi. von Slatin. are given to these. Thus at Goz-Ahu-Guma on 
the Vriiite Zvilc. T. ow-.o'nff/’ called Ttr-Kl-Gefi’r (“'bird of the desert"), while 
J\ or a liv v.,-rv like it. L- known as E! A'jhtlh'xh (‘‘the grey one"). 

CaptaLn Gr-jnan s-.nt t'ne foilovring note from the Zdainur of Goz-Abu-Guma regarding 
these flies in answer to tlie niemorandum. They seem well worth reproducing in estenso. 

1. They bite both man and Bca-t. 

2. Tih-v appear for trie most part in the time of the Khiirif (3Iay and June) and when 
the dur.i croj<' ripen. 

3. They are found in thickets, vojods and undergrowtli near tlie river, also in the 
wooded part- of the interior rain lands. 

4. From tl:e effeet of their bites animal.'; lose condition and become very lean. 

o. They bite during the day-time. 

0. TiA-y al=o bite wild animals such as the lion. 

7, Xothinn definite i- knov.ii about tlieir breeding habits but they are said to be the 
-crr.e ji.- the locu-t, 

5. Thev are numerous ;ind e^'peciaily toward^ the south. 

In addition reliable information points to the AnhGhhk being much the worst. Their 
hivourite place? for attaedring animals are in the hairles,-; part under the neck, the bare part? 
of the bellv, and in the groin of the leg. Animals if exposed to their attacks, which draw 
blood, get no peace and eventually <lie. There is no doubt that tbey drive wild animal? 
from Jebelein. northcvanl- fluring the Kharif.’ Captain Grogan further say? ; There is 
<ii '0 to be found- to mv own personal knowledge, a little way south of Goz-Abu-Guma, near 
river, during the ' * th? of April i 
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A new species of the vicious and mottled-winged Hcematopota was brought from the n-wnatopota 
Bahr-El-Ghazal by Major Braj, ■while a different vanety has been forwarded from the 
Eahad This leads us to speak of flies from the Blue Nile These have been sent bj the 
Mamurs of Kufaa and Roseires through Mr Corbyn 

The most interesting are the species P mayitflu, Fig 12, from Rufaa, called m pangomafi es 

Arabic, Ter-El Bagget (“the cow-bird’ ) or Btlhan Pf-Gc/ur (“ flj of the desert”) These 
flies, in which the proboscis is of great length, are said to be a cause of camel sielcness and 
the reason for the migrations of camel-breeding Arabs Sf>oot» were also sent from Eufaa 
together with a note that they were worse during the Klianf, and bite all animals, including 
man A quaint sentence may be quoted, as it is very typical of the drawbacks to work in 
the Sudan 

“ I regret I could not get them alive, because the way of catching is by beating them 
with a cloth or with a bundle of sticks ’ No wonder it is, at times, difiieult to identify 
specimens! Yet one would rather have the 
interest displayed by tins forcible collector than 
the indifference which is sometimes shown 

The notes from Roseires are somewhat con- 
fused, several species being sent together under 
the same heading The Blue Nile ITa mutopota 
seem to be called El Talci'^ha (“ the attacking 
fly"), and are credited with causing "swelling of 
the lungs" in sheep and goats They are said to 
appear m August, prevail a short time during the 
Kharif, and then die Atu Rahahn { ‘ father of 
a stringed musical lustrument ) is tho name 
aftor - Au a ton ^ applied without distinction to the 
larger Tabanidae, while Sarheh seems aUo to be 
an Arabic term for Seroots * ^ Truurtnj snt tk 

Stomoxya were sent from Roseires, where they are called El Noghxua The note, which 
IS qmte correct, states "This fly chiefl) bites donkejs, horses and mules It bites m tho 
legs, causing pimples which do not cause death It appears in August ’ 

General remarks on all the flies sent follow, which, as the) show that interest is being 
taken, and exhibit certain peculiarities m trmshtion, ore perhaps worth recording 

1 The above-mentioned flies generall) live during the Kharif, but tht) much prevail 
m Jul) and August The) are confined to the woods and places where grass grows 

2 The natives are bited (s«c) by all the different kinds of this fi), hut are not injured 
Tho Lite does nothing more than bursting blood from the spot onl) 

3 These flies bite b) da) only 

4 They bite the fierce animals to death 

r> No person apjwars to know anj thing about tlicir breeding liabits 
On tho whole this information is far from being incorrect, and shows that considerable 
trouble has been taken to answer the questions as full) as possible 

In the First Report I stated that sand flics and owl midges were common in Khartoum 
Further experience has shown that the former, the true Simululae, arc rarcl), if ever, 
encountered Small hair) flics of the family genus Phltholomus (Figs 13 and 14), io»Je« 

‘Tbonordt*'! Tti tlna (' mother of ttlog ) isalso o»ed ri.r certain bitmg f]if« 



After Austen 



34 


BITING AND NOXIOUS INSECTS OTHER THAN MOSQUITOES 


;ratopogon 


imulidae 
.and flies 

Che “Kunteb” 


are the true pests, and are often very annoying at night. By sleeping on the roof one usually 
entirely avoids them, but they haunt verandahs and bed-rooms, especially where there are 
gardens in close proximity. They probably breed amongst decaying vegetation. The 
genus Oercifojyogon containing biting flies of the midge family {^ChironomidcB^ is also 
represented and these insects are apt to be confused with the owl-midges above- 
mentioned, as those which breed on land have hairy wings. I have often heard the sharp, 
short, mosquito-like ping which they are said to emit when settling and recently have secured 
specimens. 

True sand flies, the Simulidac, are, however, not lacking in the Sudan. The first I saw 
was sent by Colonel Talbot from Abu Hamed, where at times it is a veritable terror. It is 
known as the “ Kunteb ” and bites fiercely, though, fortunately, not during the night. It 




Fig. 13. — Owl Midge (x 12 diam.) 


Fig. 14. — Owl Midge. 
Khartoum. 

Stomach gorged with blood. 


will follow its unfortunate victim several miles back from the river and renders out-door 
work impossible. The species has been identified by Mr. Austen as S. damnosum, Theob. p. 52. 

The“Nitneua" Another species is the well-known Nimetta or Nemetti of Dongola, concerning wliich 
the following notes have reached me from the Mndir of Berber : — 

“ It occurs in January, February, March and April. It extends from Salamanieh, north 
of Berya, to the Berti boundary of the Dongola Province on the river. It lives near the 
river and is not found at a greater distance from it than half a mile. It bites from sunrise 
to sunset, attacldng any part of man or beast unprotected by hair or clothes. Human beings 
are chiefly bitten on the face and hands, animals in the region of the pudenda. Its breeding- 
habits are unknown. It is most virulent between the extreme cold of the -svinter and the 
great heat of the summer. The hot weather Idlls these flies off in thousands, and finally 
extinguishes them. On very cold days they are not aggressive.” Its habits, therefore, 
appear to be much the same as those of S. cobimbaschcnsis, the anno}dng “ Kolumbatz fly ” 
of Hungary.^ 

A large number of these flies were sent me, but they had been placed in a bottle with 
• Braun. Animal Parasites of Man, 3rd Ed., 1906, p. 432. 
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loose cotton wool, and ivere terribly alinmken and damaged They presented all the 
characteristics of a minute sand fly — the rounded shape, humped back and tjpical wing 
venation Some of the least damaged were sent to Mr Austen at the British Museum, 
who informs me that the fly is S ffnseieolli^, Becker, which was originally described 
from specimens taken at Assuan (&c also p 52) 

The green metallic Pycnosoma putoiium is found m the Southern Sudan Colonel 
Hunter brought specimens from Shambe These flies are fllth carriers, like some of the 
Muscida which, of course, are represented and are ver) numerous in certain places Musca 
domestica is not often a great nuisance m Khartoum, though it is busy the moment the 
sun rises and often drives sleepers from the roofs I have noticed that the hot weather in 
April soon kills off these common house flies They are most aggressive m February and 
March 

Of greater interest is Auchmeromyia luteola, the fly whose larva constitutes the now Congo floor 
well-known Congo floor maggot This fly exists in the Bahr El Ghazal province, and ^ 

specimens have been taken bj Dr Neave and Major Bra) The latter captured a pair 
in coitu They exactly answer to the description given by Mr Austen in the Liierpool 
Report of the Trjpanosomiasis Expedition to the Congo, 1903 — 1904 Two specimens 
were recently sent me by Yusuf Eff Darwish, of the Egjptmn Medical Corps Ho 
took them at Mongalla on the eastern bank of tlie Upper White Nile 

Specimens of the maggot have not jet reached me nor have I hcanl of it 
being reported as a nuisance or a cause of inialiding* BengaUa deprt**ii is also of 
importance medically (in/e Mr Theobalds report, p 83) 

Another interesting “find ’ was made by Mr Cnspm, who sent me a so-called tick from Ljpotera 
a tamo Ibex at Sualnn I regar<!e<l this as a ^Mo 2 >J^aguf, an insect, wlinh though a true 
Diptoron bears no resemblance to a fly, yet is allied to the fiat and Icatherr Jlippohoicida: on ibe ibex 
which arc so common in the Sudan and arc found on horses, mule> camels and dogs It 
turned out, however, to be a Lipepteta, a closely allied form and apparently a new 
species (tide Mr Theobald’s report) 

I append a list of the Sudanese Diptera mentioned above and in Mr Auaten’s special 
article (p 51) 
dtCuscidcc 

Glossina 

G morsitans Balir-El Ghazal, S Kordofan and Upj«r S (Ahyvainia) 

G palpalis Balir-El-Ghazal Lado Enclave 
G sp ^ Balir-El-Ghazal Southim part 
Stoinconnce 

Stonioxjs sp? Upper Blue and IVlutc 
Mwira 


SI domestica and allied sp GcneraL 
Liinlui > 

Cowpfompta ) idtntifierl Let {V a’fjimmiryn- tzA general m 

Pt/ctio*oma 

P putonum Up|>cr l\hit/ 

P niiiigiiialo Bnlir-EI-GLtzil. 


• Quite rcccQtly Mujgr llanw;- 1 
Qhual province 
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“ Bot” flies 


Bcngalia 

dcprcssa 

Non-biting 

diptera 


Aiichmeromyia 

A. luteola. Balir-El-Gliazal. Upper White Nile. 

Tabanidce 

Chrysops 

Chrysops distinctipennis. Bahr-El-Grhazal ? 
Talxnnnce 


Tabanus 

dorsivitta or 
virgatus (Austen) 

3J 

biguttatus 

3J 

socius 

3) 

fasciatus niloticus 

33 

africanus 

33 

par 

33 

gratus 

33 

ditffiiiiatus 


Bahr-El-Grliazal and White Nile. I once caught 
T. Rocina in the laboratories at Khartoum. 

T. virgatus and soohis are also found on the Blue 
Nile. 


Hcematopota 

H. sp noY. ) jfijgs Bahr-El-Ghazal. 

H. pulchrithorax) 

Bengalia. B. depressa — really a new genus (Austen), Bahr-El-Ghazal. 
Pangoninai 

P. magrettii. Blue Nile and Kassala. 

Chiron omidcc 

Ceratopogon ? sp. Khartoum. 

Psychodidos 

Phlebotomus sp. ? Khartoum. 

Simididce 

“ Kuuteb,” S. damnosum 
“ Nimetta,” S. griseicollis 

Piip)ip>o.ra 

Hipipohoseidcs 

Hippobosca equina 
H. camelina 
H. francilloni 
H. taurina or raaculata 


Abu Hamed, 
Dongola. 


General. 


Lipoptera ibicis. Sualcin. 

Flies of the Family Odsirido', which produce “hots” and belong to the genera 
ITypoderma and Gastrophihis are very common. I expect that specimens of Ochromyia and 
Dcrmatohia, whose larvm cause myiasis in man, will yet be sent from the south. Larvm 
taken from human subcutaneous tissue were sent me by Captain Cummins and identified by 
Mr. Theobald as those of Bengodia depressa. 

Flies of less medical interest, but which might be confused with the larger biting diptera 
are a species of HeJophihis (H. trivittatus), Fig. 16, the genus which produces rat-tailed 
aquatic larvm in foul water collections and flojdisfomevus serripe.s, Fig. 17, one of the genus 
AsUkla; (robber-flies) sent by Captain Hughes from El Obeid. These prey on locusts. 
I note that Tahanido' are said to be a favourite food of the fossorial wasps of the family 
Bemhccidai.* It would be interesting to know if this is the case in the Sudan. So far I 


Sharp. Cambridge Natural History. Insects, Part II., 1901, p. 482. 
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have never noticetl wasps ptejmg on the seroot, nor have I hetrd of this occurring 
Information is desired regarding the Innas of these Tahanids, and cspecinllj ns to whether 
they are aquatic or terrestrial 



Lhht)«Ito« « tK blMb WMlinp 


iheJt<f 0 er Colonel Hunter has informed me that the Jigger or Chigoe 6(rrcop*r/ff«i 
has made its unuelcome uppeinnce m the liihr El-Ghazd It is to be hoped 
that this crippling pest will not spread North 



Fic IT Snkircs Fttlx f 

S IfrKa 10 Ali]r*Mni4*ndlWMi<lin 

ri*ck cIo*h*<l opectil yon oWomfB. ^Ulf »l«*t s<kld«n}ttV>«(iir » ng wail ng^bro^n. 

Tjckh 

Year bj jeir the roll of tichs in both hmnnn and vctmnnr) patholog) is shonn TkV* 
to be of increasing niiportance In the cn«e of man, Spmllum Fovor, the Sj>ottcd Fever of 
the Roch) Mountains, the Karapitti di'-cii'ie of the Zamls m and a ft\i.r pio-inknt m I’crsn 
and Rcliiclu'-tim, have all lam nttnbulcil to jnta'siUs tran'iiutteil bj ticks In all 
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probability Blackwater Fever is also a luunan piroplasmosis, while evidence is now 
accumulating to sliow that the rat tick and not i,ho rat ilea, may be the agent in spreading 
plague. 

Amongst tlic lower animals wc find Texas or Ked-water Fever, Ehodesian Fever or 
African Coast Sickness and Trans-Caucasian Fever in cattle, to be due to ticks acting as 
agents of transmission. So i.s the disease known as Heart-water, in calves, sheep and goats, 
so is “Yellows,” the I\ralignant Jaundice of dogs, so is Biliary Fever in horses, and so is 
the fatal Spirillosus of fowls found in Brazil and the Argentine. 

Indeed, the more these Avachtithv are studied, the greater seems the reason for dreading 
them. It is by no means an easy matter to identify ticks, chiefly because, so far, no 
complete and reliable work of reference to them is obtainable. The literature, though fairly 
extensive, is scattered, and is in a somewhat chaotic condition. Had it not been for the 
valuable help rcmlered by i\[rs. Broun, I would have had difiiculty in preparing oven the 
small list of vSudanese ticks here given. 

The three commonest, in the Sudan are ; — 

Jhjalommd a;^>/pflnin, found ehiefly on cattle, camels, mules and donkeys. 

Amhhjomma varict/ftfuw, clo.sely allied to the Bout tick (A. hchrccnui) of South Africa, 
the male of wliich lias a gorgeou.sly adorned scutum or sliield picked out in golden 
bronze bordered with green. It is common in the southern gi-ass country and affects cattle, 
camels and several siiecies of horned game. I have taken it in Ehartoum on cattle with 
trypanosomiasis which came from the south. 

JfJiijnccpJudiiK Kaiif/tniieiif>, the dog tick par excellence, but which also attacks man, the 
lion, the buffalo, the roan antelope, the porcupine, and probably many other animals. 

lihxpiccphalus piindatissmus has also been found on the ox, and B. Evertsi, the Eed 
Tick, on mules. 

Bfrs. Broun also recognised the spinosc nymph of the ear tick, Ornithodorxis Megxxini, 
wliile I found that fouls in Kliartoum were veiy liable to bo infected ivith one of the 
Argasklcr, which I believe to be Argas ininiatxis. As regards the minute red ticks which 
I found on Mansoma xoxifovnxis and Mgzorhgmhxis palxxdis on the White Nile I see that 
Hodges had previously described a similar infestation of these very mosquitoes in Uganda,* 
wliile the whole subject of the parasites of the Culicidm has been fully dealt noth in an 
interesting paper by Dr. Leon Dy(5.t 

The trouble about ticks is that the same species are sent in again and again, and it is 
diflScult to get new varieties. The unskilled collector naturally mistakes the different stages 
in development for differences in species. 

Piropiasmosis As regards diseases conveyed by ticks, I have never seen a case of human tick, fever, 
m Cattle Oriiithodorxis mouhata, the tick said to be implicated in its spread, been sent me, 

but I am inclined to think that the disease must exist in the Bahr-El-Grhazal Province. 
Quite recently I have found piroplasmata in the blood of cattle sent me from Berber by, 
Captain Head, of the Veterinary Department. • I have not had time to study the parasite 
fully, but its appearance is shown in Fig. 18. It is very minute and occurs in coccoid, 
small ring, and somewhat flame-shaped forms, while as seen in the photomicrograph dividing 
(spore forms) are present. No extra-corpuscular forms were seen. It is possible that the 
disease was introduced from Egypt, and I am not certain but that the parasite is a new one. 
As stated, it is very small, and yet it does not answer to P. parvum. At present this brief 


* Hodges. Jour, of Tropical Medicine, 1902, Vol, IV., p. 293. f Archives de Parasitologic, 1904, Vol. IX , p. 1. 
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mention must suffice Ticks sent from Berber pro\ed to be Ilt/alonma ao^piiuin Malignant 
jaundice of dogs occurs, and is probably doe mdircctl) to Ithpiccphahit nantjumeu* 

I have examined female ticks taken, goi^ed a\ith blood, from cattle «itli trjpano'JomiiM^, 

but I lia\e ncaer found trj- 
panosomes in tlic«e ticks The 
parasites were, howeier, far from 
numerous in the cattle blood In 
blood from mites taken from 
mftctfd rats I ha\e found tr>- 
panosomes ahvt 2G hours after 
the insects were rtmoicd from 
their host The recent w ork of 
bkmntr* his driwn ittintiou 
to tilt pos'^iLlt nssoei ition of 
III/ dotiimn Tnpptonn and plague 
He has indicated that there l^ a 
good deal in common between llu 
distribution of this tick ami th it 
of endemic plague (Brit Med 
Jour 2b/8/05 1C 9 05, 14/10/05) 
Whether or not Ins «»urmi‘tes 
prove to bo correct it is 
important to note here that both 
II ivgyptium and rats are very numerous in and about Ivbartonm 

Chicken meat in Khartoum is often very tough and unsavourj I belitvo this to be due 
m some measure to the unfortunate birds being drained of their juices b) the loithsomo Argas 
ticks which cling to them in dozens Some remedy might be found by oiUdrtsung the fowls 
or by the erection of tick-proof houses in the market The pests however are not greatly in 
owdewee, wwd are tot vwoto wnportawt vao-Uots 



iNSFCrS AND VfQETADTF pAR\SlTtS INJURIOUS TO PLANTS 

Aphida 

Once more one has to record tho ravages of \j his toitjhi the ‘ A-^al fly of the Arab's 
It caused great destruction amongst the dura crop on the Kahnd and Ins been busy up tho 
Blue Nile and elsewhere A small quantity of standing dura became infected m the Gordon 
College garden in October, 1905 The crop vias promptly cut down and tho plants biinicd 
This prevented any spread of tho disease An application for £E50 was made to cnible 
experiments to be carried out with lady bird beetles It was intended to introduce 
Lcis conjoimt* from Tasmanii and Iltppoihiimn conveig m from Cihfonu i The exjKiiditure 
was not suictioned, and perhaps it was ju>l as well, for if such experiments arc to meet witli 
bucee''3 and be cirritd to a conclusion they must le conducted with gre it care, and would 
require the E-erv lees of an Lconoimc Entomologist I think I cannot do letter than quote 
some interesting notes b^ 5Ir Louii&bury, Government Entomologist at Cijh: Town, on a 
subject which is jx^cuh irly his own He saysf — 

“ liady-bmU, syrphus flies, aphis lions, and wasp pirisitcs of imi kind or another, prey 

• Unt Med Jour .O/sv. IC/OUj H/tO^ SUVi' 
t Report of Ooverument 1 ntomolo„l«t Cajie ot Good IIojil 19oo i 27 
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on all the different species (of aphis) and some of them, at least, have fungus diseases as 
well to contend against. Natural checks of other kinds are still more potent in off-setting 
their marvellous reproductive powers; thus, myriads perish on the citrus trees with the 
hardening of the young wood, and violent rains dash other myriads to the ground, never to 
regain their food plants. The most conspicuous, as well as the most important in many 
cases, of the insect enemies are the lady-birds. But no species of lady-hird can increase in 
numbers to compare with an aphis. Few lady-birds have more than three or four generations 
a year in even warm climates whilst aphides are often grandparents before their first month 
of existence is finished. Thus it comes about that when conditions favour the increase 
of an aphis and it has even a short start of a lady-hird enemy, the plant infested may be 
severely injured before the aphis is suppressed. To cite a common example ; A species of 
aphis (Nectarophara pisi) sometimes finds our sweet-pea plants early in the spring, and, say, 
for a week has undisturbed possession. Then the infestation is discovered by a wandering 
lady-bird on the search for just such an occurrence, and she at once proceeds to avail herself 
of it, feeding voraciously herself and laying eggs that her progeny may share the feast. 
The eggs hatch in about a week and then a swarm of hungry larvae slay the helpless lice right 
and left. Doing their best, however, and aided by other lady-birds which have been attracted 
to the scene, they cannot even dispose of the increase. In a few weeks the larvae turn to pupae 
and then to adults. A second generation of larvae is shortly produced and then the aphis is 
quickly overcome. Sometimes, of course, the aphis is overcome more speedily and sometimes 
less so ; from the beginning almost there was no doubt as to ultimate suppression. The 
lady-bird larvae wander about when their food supply is exhausted, but not having ivings they 
do not get very far ; some eventually find food and live to propagate, but the vast majority 
die of starvation or fall victims to their cannabalistic brothers or to other foes. For weeks 
at a time there may be practically no aphis of any land in the locality and then the lady-birds 
become fewer and fewer, so that when aphides begin to appear again there are very few 
lady-birds about to find them. Other enemies of the aphis Iriud suffer similarly. These facts 
render it somewhat doubtful that the injuries to plants from aphides in general could be much 
lessened by importing new species of lady-birds since the new-comers would suffer from the 
same disabilities as our native lands. Still, it is possible that the conditions might be 
somewhat bettered if the imported species propagated more rapidly than the natives, if they 
started to feed a few days earlier in the spring, or kept at work through our mild winters 
when there was food ; likewise if they had a wider range of foods that would enable a greater 
proportion of them to live through their famine periods, or if they possessed greater vitality 
that would assist in carrying them through.” 

These interesting notes present the somewhat complex problems which have to be faced 
when tackling the question of apliis destruction in a practical manner. Moreover, it requires 
care and skill to rear captive lady-birds and it is difficult to feed them. They are liable to 
bacterial infection and doubtless many would perish or ever they reached the Sudan. Still, 
this seems the only likely way of combating the Aphis sorghi, and if successful, both the 
agriculturist and the treasury would greatly benefit. 

In this connection I may record the discovery of a third species of predatory lady-bird 
which is described by Mr. Theobald (p. 93). 

The only real effort to cope with the aphis in the Sudan appears to have been made by 
Mr. Oorbyn on the Blue Nile. He employed petroleum washes at an early stage of infestation 
and apparently ivith great success, as he states that the dura crop on the Government farm 
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was saved It is probable the mere vigorous washing was the effectne agent in clearing ofi* 
the aphides Petroleum itself is said to Ime no effect on them 

I have found, and sent to Mr Theobald, certain other aphides which were present ''ewAphidc 
on the bamboo in the south, aud on diseased melon plants forwarded from Kanilin b) 

Major Dickin&on who takes a keen interest in these matters Both, I belieae, are new 
species Some communications from Major Dickinson regarding his obsenations on the 
Aphis soighi are here recorded 

“I have noticed that the honey is almost inv anably found on the upper side of the leaf 
and the insect on the under side In the few ca'ies where the insect is found actuall) in the 
honey on the upper side it can alwajs be accounted for by its having dropped off a leaf 
immediate!) above Is it known yet what becomes of the fly from December to the time 
of its appeiranee viz — m September or early in October"? As far is I can observe with 
the naked e)e the first appearance of the pest is a fiint covering of hone) on the leaf of the 
plant I hav e never seen any insect engaged m depositing tins hone) , nor hav o I been able 
to detect any insects in the honey itself except as already mentioned when the) have 
appircntly fallen from another leaf ibove If the insect is hatched in the hone) it seems 
that it must enwl rouud to the other side of the leif while still too smill to be seen with 
the niked e)e I have also found crowds of the fl> m its triwling stigc on n haf that 
Bcemed to be perfect!) dry A great deal of this lioney drips off the pi ints on to the ground 
Is it possible that the in'«ect may be bred lu tbe ground from tills hone) ami spreiul among 
the plants the following season? Ihe head of dun which I have sent )ou is the kind 
known ns lla</ Juhil It and two other kinds !/«*«« and ItKi ^fwtchi aro said b) the 
natives to be particular!) liable to the attacks of the Asal fl) and the) certainU stem 
to be in V worse plight thin some other kinds such as rtiunh though I have not come 
across my Kind yet on irrigated land tlut is not affected more or less I think tint this 11) 

IS m danger of becoming i very serious pest If it eanuot be hitched out before the end 
of September the ravages might porh ips be lessened b) nuking the natives sow their crops 
earlier than they do now Again and later I urn anxious to heir whether )ou disiovtr 

viuy traew the Aswl fly ww the witeUeil eoUow tvoiw lkvU.r 1 plwwXvfl vUwv vvt wwle 
intervils among the cotton on the Government farm here and some of the cotton plants 
which arc close to the dura stalks have the Iionej on their It ivts but I enunot find on an) 
of them any trite of the flv itself I do not think that the 11) attacks the cotton plant but 
if planted with dun a certum amount of the hone) fills from the dura on to the cotton plant, 
an<l this perhaps iiui) injure the plant b) stopping up the jwrts of the le ivis 1 will be able 
to see vvhether it does or not later on It does not stein that the plan of wade planting does 
iin)thing towards mitigating the injury done by tliN pest The dura planted among the 
cotton on the farm was sown along each ndgt ut intervals of 10 feet, and the ridge-? 
them''ilvts are rather more than a )ard apart Yet this dun is us budl) affictcd b) the 
Asil 11) as the closel) planted ilun on the native snkias, and I have had to root up quite 
half of it ’’ 

About the same time ns the above were written R report reaehtil me from the I’alnd 
stating that the kinds of dura known there as J etmia and Uii^nd were infected Xajja t 
w as ftppnrentl) inimune 

The oul) dura plants recognmble from these native name's are *l»i rmiifwm 
which )acldN u white gram, and ^ujjod or Xainh, wliitli is tlu hhek and red 
variitv As it has Imcu impossible to undertake much held work or to stulv the Ajhis 
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properly, it is not an easy matter to answer all Major Dickinson’s (queries. One can, liowever, 
assert that forms are found on the honey-covered surfaces. I have discovered eggs in this 
situation as well as winged forms. Doth these are extremely minute and might easily escape 
naked-eye observation. The forms found on the under-surface of the leaf are usually apterous 
females, and the time of year at wliich they are found will probably indicate whether they 
are parthenogenetic females or engaged in oviparous or viviparous reproduction. The 
life-history of Aphides is so very complex and yet of such amazing interest, and the 
J . sorghi is such an important factor in cereal cultivation in the Sudan that I here take the 
liberty of inserting some extracts from Insects, Part II., Cambridge Natural History, by 
Dr. David Sharp. 

“The individual life for several generations is restricted to constant, or at any rate 
copious, imbibition of food, accompanied by an almost uninterrupted production of young by 
parthenogenetic females, the young so produced becoming rapidly (sometimes in the course 
of eight or ten days, but more usually in about twenty days*) themselves devoted to a 
similar process ; so that in the comparatively short period of a few months the progeny 
resulting from a single individual is almost innumerable. This remarkable state of affairs is 
accompanied by other peculiarities of physiology, with the result that the life-histories of 
successive generations become very diverse, and complex cycles of series of generations 
differing more or less from one another are passed through, the species finally returning to 
bi-sexual reproduction, and thus inaugurating another cycle of generations. The surprising 
nature of these facts has in the last 150 years caused an immense amount of discussion, but 
no satisfactory light has yet been thrown on the conditions that really give rise to the 
exceptional phenomena. These phenomena are : (1) parthenogenesis ; (2) oviparous and 
viviparous reproduction ; (3) the production of generations of individuals in which the sexes 
are very unequally represented, males being frequently entirely absent ; (4) the production of 
individuals differing as to the acquirement of wings, some remaining entirely apterous, while 
others go on to the winged form ; (5) the production of individuals of the same sex with 
different sexual organs, and distinctions in the very early (but not the earliest) stage of the 
formation of the individual ; (6) differences in the life-habits of successive generations ; 
(7) differences in the habits of individuals of one generation, giving rise to the phenomenon 
of parallel series. All these phenomena may occur in the case of a single species, though in 
a very variable extent. 

The simple form of Aphid life may be described as follows : — 

.ife History of Eggs are laid in the autumn, and hatch in the spring, giving rise to females of an 
phidse imperfect character having no wings; these produce living young parthenogenetically, 
and this process may be repeated for a few or for many generations, and there may be 
in these generations a greater or less number of winged individuals, and perhaps a feiv males. 
(There is some doubt on this point, as the earlier observers seem to have supposed that a 
winged individual appearing in a generation chiefly apterous was ipso facto, a male ; it seems, 
however, to be certain that perfect ivinged males appear in some species in generations 
producing no perfect sexual females. Speaking generally, the course of events seems to be 
that in summer there exist only wingless and winged parthenogenetic females, and that the 
sexually perfect forms appear for the first time in autumn.) After a time when temperature 


*Tliis aioplies to what occurs in a temperate climate. Under tropical conditions production is probably 
much more rapid {vide p. 40) Mr. Lounsbury’s remarks.— A.B. 
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falls, or when the supply of food is less in qu-intity, or after a period of deliberate abstention 
from food, sexual individuals are produced and fertilized eggs aro laid which hatch in the 
spring, and the phenomena are repeated In other cases these phenomena are added to or 
rendered more complicated by the intercalated parthtnogenetic generations exhibiting well- 
marked metamorphosis, of kinds such as occur m apterous or m winged insects , while agim 
the habits of successive generations may differ greatly, the individuals of some generations 
dwelling m galls, while those of other genoritions hac underground on roots 

As regards the physiology of proiluction of winged and wingless indniduals there has 
been but little exact inquiry Vast numbers of individuals may be produced without anj 
winged forms occurring, while on the other huid these latter are oecasionallj so abundant as 
to float about in swarms that darken the air, the two forms are probablj, however, 
determmed by tho supply of foo«l The wmgeil forms are less prolific than the apterous 
forms , and Forbes has noticed in mauh rtulitit, where the genentions consist parti j of 

apterous, and partly of winged individuals, that when the com begins to flag m conscquenco 
of the attacks of the Aphis then the proportion of winged indi%iduils becomes large The 
appearance of winged individuals is frequently accompanied by a peculiar ch inge of habit the 
winged individuxls nugriting to another plant, wlnth m man) cises is of a tot illy difftrent 
botanical nature from that on which the apterous broods were reared , for instance, 
after producing sever il apterous generations on apple, gives rise to winged iniUvuluaU that 
migrate to the stems of corn or grvss, and fceihng thereon commente another ejelo of 
genentions On the whole, it would api>eir that the appeannee of winged forms is a 
concomitant of decreasing nutrition It is a very remarkable fact that the sexuallj perfect 
females are invariably apterous, and this is frequently aUo the case with tho males It is 
also highl) remarkable that the sexuallj perfect individualb aro of comparalivelj small size 
There are nt least three kinds of males m Aphidic — 1, wingeil males , 2, wingless mules 
with mouth well developed , 3, wingless small males with mouth absent 

Wo have already alluded to the fact that tho mo<le of reproduction of Aphids leads to 
an unrivalled increase This, however, is not due to tho prolificness of the individual, winch, 
m point of fact, appears to bo considerably below the average in m«ects, but rather to the 
rapidity with which the )oung begin to reproduce TIus lias been dneu^sed b) Huxle), 

Buckton and others The first named niturilist calculated tint tho produce of a single 
Aphis w ould, in the course of ten generations, supposing all the mdiv nluals to survive, 

“ contain more ponderable substince than five Imndreil millions of stout men, that is more 
than tho whole population of China ” It has since been contended that Professor IIuxlc)’8 
calculation was much below tho mark Although it is somewhat difficult to make a 
calculation dealing adequately with the actual facts, )ct it is clear that the increase 
of Aphids H such that, drawing as the) do their nutriment direct!} from tho plint 
in its growing state, in the course of two or tlirce )eara there would be no nutriment 
available for other animals, except such ns might be denved from plants not attackeil 
b) Aphids Tho numbers of Aphid e would Ik, so great that the) could not be expressed b) 
ordmar) mimtncal methods, and their increase would be nctuallv hmite»l onh b) tlio 
relations existing between different kinds of plants and between jdants and Aphids Tins 
result IS av oided b) the fict that Aphids are thcm*«hts the victims of a whole armv of 
insect enemies Tliev have tho numerons members of a special group {Untcouul r, 

of minute JfuinaiopUi’ti to live inside their Inxliis, and man) Aciilrnte FfVTn>--» M the 
Jfi/meiiopttni depend cntirilv on the AphuK as the sonree of food for tluir own progmv ‘'r*» 
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The Lady-birtls — Coccinclltda : — live on Apliicls and Coceids, and ilieinselves increase to 
such an cxient as to be in many years a conspicuous part, of the insect world. . Crowds of 
the larviu of J remerohihh and SiivphUh arc constantly engaged in spearing and* sucldng the 
Aphides. Hence the old naturalist Bonnet said that, “just as we sow grain for our benefit, 
Nature has sown Aphids for the benefit of multitudes of dilTerent insects.” He might have 
added that these different insects arc for the benefit of man, it being clear that without them 
the population of the world must rapidly decrease.” A short and simpler account given by 
TheobahH may also bo quoted. He says ; “ They ” (the Aphidte) “ live entirely upon the 
sap of plants, which they draw from the leaves, stem, and even roots.” After mentioning the 
“cornicles” or “honey-tubes” and the waxy substance on the skin, he continues: — “Winged 
and wingless females occur, the males being also often winged. Parlhcnogenetic reproduction 
takes place ; both oviparous and viviparous females are found in all species. The nangless 
forms arc generally asexual, and so arc the summer winged females. Ova are usually laid 
only in the autumn by the oviparous female after fertilization by the male. . . . The 

reproductive powers of these insects are enormous as well as peculiar. The wingless 
female, starting in the spring, produces with great rapidity living young without the 
agency of a male; these asexually-produced young or lice, soon grow sufiiciently to start 
reproducing again, and so on for eight or nine generations. As a rule, a plant becomes 
smothered by those wingless forms ; and in the summer some send out little hud-like gi'owths 
from the thorax, rudimentary wings, a jiupal stage, and from these active pupic come forth 
winged females, which fly ofl' to other jdants. 'J’hese winged females arc also viviparous, 
and produce again asoxually living young, and so on until the autumn’when a third kind of 
female appears — the oviparous female, and also a male. After the male has fertilized the 
female aphis, she deposits a few eggs upon the plants, which remain over the winter. These 
eggs mostly hatch out in the spring. But many also hibernate as queen or mother females 
and commence to reproduce at once on the return of warm weather. There is often not much 
diflerence between the young (larvie) or lice, as they are called, and the viviparous female, 
but larviu, pupa, and adult may generally be distinguished by valuations in colour.” 

In the light of these notes one must confess that very little is known about the Sudan 
Dura Aphis. We are acquainted with the autumnal forms, and in the spring one has found 
eggs and winged forms, but we do not know what happens to the insect when it leaves the 
Dura plants. To find out, careful field work would be required, continued over a long 
period. An aphis has been found on melon plants, but I believe this to be a different species. 
I have also found a very curious aphis on cotton, mounted specimens of which were submitted 
to Mr. Theobald. It is totally different from the Aphh norplti. I am inclined to agree with 
Major Diclcinson that the cotton plant is not liable to infestation by the latter. 

Another common but much less deadly enemy of the dura is a red Hemipterou or plant 
bug which attacks the grain seeds. Specimens of this pest have also been sent to 
Mr. Theobald (mZc p. 95). No doubt it requires the same treatment as Aoqs Aspongopus 
viduatiis, the bug of melons {vide Hirst Eeport). Some cotton pests have come under 
notice, amongst them certain of the Cercopidw or Frog-hoppers and a tiny beetle. 

Both Mrs. Broun and myself bred out a Dipteron from certain larvm which caused 
great damage to melons and were sent us by Mr. Durant. The fly could not be identifled 
here, but specimens of larvm, pupm, and adult insects were sent to England, and Mr. Theobald 
describes it fully on p. 93. 


Agricultural Zoology, 1899, p. 237. 
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Locusts 

This >ear, 1905, the question of locust destruction has come prominently into notice Locu«s 
Various parts of the Sudan have been visited bj swarms of these destructive insects and 
great damage has been done m some districts — ^notably about Kamhn and in tlie Berber 
Jludirn Khartoum has not been exempt, and the whole question is a %er) serious one for 
Agriculturists One took the opportunity of the visit of Professor Werner of Vienna to the 
Sudan, and enlisted his kind help m the identification of such specimens of Sudan locu^ts ns 
had been collected The follownng ha\e been obtameil 


Acnda lanabilis Sehistocerea peregrina 

Aerida nasutus Acrydium legyptium 

Poecilocerca hieroglyphiea Acrydium succmetiim 

Phymateus Hildebrandti iPlrotylus patriielis 

Gastnmargus, sp ^ 

In Khartoum the commonest species is Pceciloeerca Ineroglvphca which haunts the 
TJshar plants (Colotropix procera) while the swarms which Msit us are usually composed of 
the yellow Scluntocerca pet egnna or the brownish-red Aentlmm agpptium 

I was requested to prepare some instructive notes regarding locusts and locust destruction 
and these are introduced m this article They make no claim to originality 8a\e possibly as 
regards their arrangement, and care has been taken to include only simple and easily 
managed methods of prevention or destruction The information was derived in part from 
the Sudan Instructions of 1901, supplied by the British Museum authorities from Frtnch 
and American sources, and from various works and pamphlets on tlie subject 


Locust Prevention and Destruction 

It 18 very important that correct information be obtained reganhng the breeding places Loe„jj 
of locusts in the Sudan, having respect both to locality and season It is also desired that 
prompt preventive and destructive measures should be taken on the appearance of tho'^e «i«tnieion 
pests 

The following items of information are furnished From a study of these you should jormof 
be able to educate some of the natives so that they may help to furnish the requirid 
informatiou and be led to take an interest in locating the breeding grounds and destroying 
the eggs and insects 

1 Locusts are — 

(rt) Permanent , (/») Migratorv 

2 Swarms of locusts alight on the ground for two pnrpo'.es — 

(<«) To lay eggs, (f) To feed 

T A locust dies ns soon as its eggs are laid 

4 The eggs arc laid in cUiNters in the soil, preferablv m undisturbed land and where 
tlioro IS bush and grass Moist land is nsinllv avoided but tlu banks of wntir courses 
constitute favourite localities 

5 \\ ith tluir stems the female locusts lioro boles m which tlio iggs an‘ laid Tlie-s? 
holes look rather like the pits nmdy bv mm droyw 

(i The prt'-once of holes does not neces'.anlv mean that eggs are present It usuallv 
means that the locusts have Ih-ch di-turUd whin laving aswlun the act is conipkti the 
hoka are lanfnllv covend 
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7. The best, gublo to llio eggs is t-be presence o£ dead locusts lying on the ground. 

8. The egg elnsiers are usually found at a depth of two inches. 

9. Flights and egg-laying may be expected after the rains. 

10. Eggs, if not disturbed, are not destroyed by being covered with water. They will 
hateh out when the submer.sion is over. 

11. A single egg somewhat resembles a grain of wheat in shape. The eggs in a cluster 
are arranged in rows with grooves bet.wcen them. 

12. The number of eggs laid by a well developed locust varies from 100 to 150. 

13. The time of hatching varies from 15 days to several month.s, depending on climatic 
condition and soil temperature. 

14. 'When the eggs have been laid, a few well-grown locusts are said to remain behind 
to guide the young ones. Information is required on this point, and also as to the length of 
time egg-laying lasts. In some places this is as much as G or 8 weeks in the same locality. 

15. The young locusts are called “Hoppers.” They roost at night on grass tufts, 
bushes, boughs, etc., and descend to the ground before sunrise. 

IG. The “hopper” stage is said to last about 50 days. It terminates by the production 
of the adult winged insect, the “hopper” shedding a scale or shell which remains on the 
twig or leaf whore the transformation takes place and which looks very like a live locust. 

17. Locusts only migrate on account of insufliciency of food. 

Hestuuction 

The means to be employed may be classed under five divisions: — 

(<-() Encouragement of natural agencies. 

(f)) Destruction of the eggs. 

(c) Destruction of the young or unfledged locusts. 

((/) Destruction of the mature or winged insects. 

(c) Preventive measures. 

(o) JHucouragenicnt of JViifiiral Agencies . — In the Sudan all that could be done in this 
direction would be to protect the smaller birds. The destruction of hawks is advisable for 
this purpose. Fowls and turkeys are useful foes. It is worth noting that the large monitor 
lizards ( Warana) feed greedily on locusts. 

{h) Destriiciion of the Eggs . — Tliis is usually accomplished in five ways : — 

1. Harvomng. 4. Tramping. 

2. Ploughing or spading. 5. Collecting. 

3. Irrigation. 

2. In the Sudan ploughing to a depth of 2 inches might be tried in certain localities. 

3. Irrigation is only of use when the land can be flooded for a few days, just at the time 
when the bulk of the eggs are hateliing. 

4. Turning animals loose on infected land is a useful method. Cattle, horses, sheep and 
goats may be used in tliis way in any area where they can be confined in some measure. 

5. Collecting is probably the best plan in a country like the Sudan. Buying eggs at 
16 to 30 piastres an oke has been found very effective in Cyprus and Tunis, and might be 
tried. In any case it would lead to useful information being obtained from native sources. 

The proper way to collect eggs, especially if the soil is light and the eggs are numerous, 
is to slice off about an inch of the surface by trowel or spade, remove the egg-laden earth to 
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a sheltered phce where it can he sieved, ami thus separate the eggs and egg mas'^es from the 
dirt Ihis method is probablj too elaborate for most districts, but might be tried in some 

The collected eggs are to be destrojed by burjing m deep pits, taking care to have 
the earth packed hard on the surface 

(c) Destruction of the Voiinff or Unjhdged Loeuste This ma) be done bj 

1 Burning 4 Catching 

2 Crushing 5 Use of destructive agents 

3 Trapping 

1 Burning is useful in a grass countr} WTiere there is no cover for roosting grass 
bundles may be laid dovvai into which the locusts wall gather at night These can then 
be burned 

A simple burning method is to have a stout wire say 40 feet long enveloped in rags 
which are soal ed in oil A slender wire is then wound round to fix the rags in position 
These are set alight and tv\ o men drag this contnv anee to and fro until the fuel is exhausted 
It is not necessary to pass over the same ground more than once or twice so that a large 
field of gram can be thus protected during the half hour or so that the rags burn 

2 Cuishing This is only of use where the ground is smooth and hard Short of 
crushing beating with palm or other branches is useful, ns the smallest injurj to a locust 
will prevent its obtaining matuntj 

3 Tiappinj Various kinds of traps have been devised Simple ditches and trenches 
arc useful 2 feet wide by 2 deep and with perpendicular sides TIic) have to be carefull} 
dug to bo effectual 

As regards traps reference must be made to the Sudan Instructions of 1901 The same 
applies to — 

4 Catching Screens and bigs are described m the Instructions 

5 Use of destiuctiie aoents Coal oil is very deadly to joung locusts It maj bo 
emplojed in conjunction with irrigating ditches The following useful notes arc quoted as 
being possibl) applicable to some districts in the Sudan 

The method consists essentially in pouring, or belter dropping coal tar or coal oil on 
the running water with which the irrigating ditches arc supplied It is onlj nccessarj to 
spnnl Ic a few drops of coal tar on the stream when tlie oils contained in the tar are diffused 
over the surface of the water, and coming in contact with the injects, cause their speed} 
do ith The toxic pow cr of coal oil upon the insects is ver} remarkable , a single drop of it 
llontmg on the water is capable of causing the death of n large number of injects A simple 
and ingenious mode of keeping up a constant suppi} of the tar to a ditch is as follows — 

‘A three quart can is perforated on the side close to the bottom, a chip loo«tl} fitting the 
aperture is inserted therein, and the can is then immersetl in the ditch Thrtt-qiiarts or 
less of tar, trickling out drop b} drop from this slight vent, arc sufiicicnt to keep a griat 
length of ditch supplied with coal oil for 30 hours The precise extent ol ditch which mi} 
thus be rendered toxic to the locusts cannOt, of couivi, be exactlv stated It is m fict quite 
indefinite, for the rcison that the quantitv of oil ncces^r} to kill one of the insects is almost 
infinitcsuinl, and for the further reason that n single drop of ml will cover «iuito a large 
surface when dropjied on water, so that taking these two facts together, it is cisv to set that 
a ver} small quantitv of tar or oil will serve to guml, b} means of ditches a large tract of 
terntor} from the r iv iges of the }ouiig (unwingeel) Iocu*»ts Creosote oil pnpartnl with 
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The locust 
fungus 


soap and water is effective, but lias to be used with, sprayers. Poisonous arsenical 
preparations can scarcely be considered suitable for most parts of the Sudan.* 

(d) Destruction of the mature or winged insects . — ^But little can be done in the case of 
large swarms. Catching and bagging as for the young forms are the most useful methods. 
Long ropes perseveringly dragged to and fro over fields have been used to good advantage. 

{e) Preventive measures . — On the approach of a SAvarm the rules to be observed are ; — 

1. Every available inhabitant, man, Avoman and child, to be called out and 
divided up into bodies of 50, each body having its oaati place indicated beforehand. 

2. Each individual member to be armed Avith some sort of noisy instrument (old 
tin petroleum cans and thick sticks are the best) . 

3. When the flights appear, the various bodies must spread out in line and march 
over the fields in open order, striking the cans. Smoke fires can also be lit, but the 
above system has been found more effective. 

4. 'The flight should be signalled to neighbouring stations and districts. The 
Sheilchs of tribes should be instructed to report the appearance of any flights and, if 
possible, to mark doAvn the spots Avhere the locusts alighted for laying purposes. This 
ground should then be examined by a competent person, and watchers put over it. 
Eewards should be offered to natives for reports of laying grounds.” 

These notes seem to have helped the authorities at Kamlin Avhere vast numbers of 
hoppers appeared. By a system of purchase 200 okes (5 ewt.) of hoppers were obtained 
within 10 days, while trenches proved effective. As pointed out by the Governor, the trouble 
is that fresh swarms invade the territory Avhich has been cleared, and naturally this greatly 
disheartens the natives. Again I would quote Mr. Lounsbury on a very important point to 
Avhich he has draAvn attention in his report for the half year, ending June 30th, 1904. It is 
to the effect that locust eggs may possibly remain in the soil for years and then hatch out. 
He says ; — 

“ That locust eggs may hatch after being in the soil for several years is a proposition 
that feAv zoologists Avould entertain, but I confess that I no longer think it impossible, and 
incline to believe there is a basis of facts to the common notion that voetgangers (hoppers) 
have often appeared in localities not visited by winged locusts for ten years or more. It 
may be that under certain conditions, the eggs on being extruded are enveloped in a substance 
which retards desiccation and the absorption of Avater by them much more than the secretion 
which is used to line .and cap the egg-cells ordinarily made. Mr. Stewart Stockman records 
the deposition of eggs embedded in a firm, hard, secretion by miniature unfledged females of 
a species of acridium in India ; these egg masses are evidently designed to resist the 
desiccating influence of the dry season, Avhich season intervenes before the mature locusts 
deposit egg-masses of the ordinary type. If eggs of our ordinary locust do sometimes remain 
alive but unhatched for a period of years, it may be this feature of the creature’s economy 
that is responsible for the sudden appearance of vast swarms. The parasitic and predacious 
enemies Avould practically disappear during the protracted sleep of the pest, and thus there 
would be insufficient means to prevent the development to maturity of the myriads that 
might hatch.” 

As regards the use of the African locust fungus, Empusa grylli, I Avi-ote Dr. Edingfcon, 
Director of the Bacteriological Institute, Grahamstown, Cape Colony, asldng him to Irindly ' 

* The planting of the Castor-oil Plant {Eicinus communis) round small fields and gardens might also have 
been advocated as it is poisonous to locusts. — A. B. 
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furnish me with his views is to its probible utiht} in a vtr) hot ind rlrj countr} hki tlu' 
Sutlin Ills replj w is distinetlj unfxvonnble to the fungus, md Sir Thtobdd cxpu-'^cil 
a similar Mew Dr Edington, however, bUggtsted thxt it might be well, if locusts were found 
djing m large numbers, to hi\e their bodies sint to the liboratoncs where the} could be 
examined In this wa} a fungus might, perhaps, be found suitable to our climatic conditions 
Acting on this advice I informed the Civil Secretar}, and notices were at once 
distributed Two interesting letters have so far, been the reanlt, one from the Govcniof 
at Dueim, the other from Jlr Nevile, Manager of the Sudan Expenmcntal Plantatiou 
Syndicate at Zeidab m the Berber district Major Butler wrote ‘ Some time ago a great 
many locusts died at Shatt , the people ate them ami a great man} of them were made ill 
An effort la btmg made in his district to obtain dead locusts for examination Mr Ntvilo 
WTiting November 6th, 1905, remarks, I am glail to sa} that for the time being we are 
practically free from these pests, though n hltle while ago we exterminated i considerable 
swarm of small ones During the last flight however we noticed a eonsideriblo mimltr 
of dead ones killed by the Tachma fl} or the local representative of this insect, of which 
I forward }ou a couple of samples bred from the maggots m the locusts (These proved to 
belong to the famil} T<ithon Irr' up ‘ The latter were not dead when the maggots were 
extracted As, from what I read tins fly thrives in dr} countries and is a consulcrablo 
help in reducing the number of locusts, it may be that in time it vnll wipe them out 
From whot I hear there has not been a bad locust }ear since 1898 m this part of the 
country, and this was the last of a cycle of three or four }ear8 Again I under'tand that 
in this part of the country the duration of the present attack is i^uite unusual In iiiost 
locust } oars heav} flights occur for a few da}s usuall) in March Apnl and Ma} and then 
disippear This }ear the} have renninwl from Mirch to October pncticall} contimiuiislv 
The worst locust }ears appear to coincide in some respects with the lugh Niks, e ti the worst 
attacks here have been m 1312,* i e (1894) 1310 • lugh Nile }eirs (though there were nono 
m 1310*, 1314*), and therefore presumabl} rim> }ears Ihc fact that the locusts usuall} 
appeir here before the ram} season would tend to show that there w is no connection latwicn 
the lood suppl} in the iinmcihatc neighltourhood and Ihoir appearance Possihl} the} have 
had a raiu} season in the Ab}ssmian highlands the vear previousi} Ducust hw inns here 
alw i}s appear to come from the Kasssala dI^t^let and acconlmg to local report tluir visit", 
coincide with good rams there Here locusts never appcir m the winter which natives m\ 
kills them ofl On the Blue Nile however, I think I have heard of vast sw inns ni 
December, 1900 An} information }ou can give me on these points Mill be much appreciated 
as the} ma} hav e a direct hearing on the penoel for planting crops an 1 the fr(“qncnc} of tlu ir 
visits IS a matter of vital importance to capitalists tlfinking of investing in linded proju'rtv 
hero ’ 

One was able to give Mr Nevilc some of the information lie desired, at least, as regards 
the irrcguhirit} of locust visits Tins is mid to dcjvnd on three facta — 

1 That the increase of locusts is kept in chock bv panisitic in«ects 

2 That the eggs ma} romam (as nlread} nototl) more than one }eir in tlie ground and 
}ct hatch out when a favouriblo Reason occurs 

3 That the imgratorv instinct is onlv effective vvlitn great numlKrs of aujHrfiiioiis 
individuals aro produced 


* In the Mobsmmcilan CsUoltr 


Ciu'rt of 
irrrpilaniy o 
locust Vi is 
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I again quote J)r. Sliarp, wlio stiys: “It is not. known tliat. ilio parasites inive any 
power of roniuining in abeyaneo, ;is ilie locust eggs may do, and tlie bird destroyers of the 
locust may greatly diminish in numbers during the year, wlien the insects arc not numerous ; 
so that a disproport.ion of numbers between the locusts and their destroyers may iirise, and 
for Ji time the locusts may increase rtipidly, while the partisitcs are much inferior to tliem in 
numbers. If there sliould come a year when very few of the locusts hatch, tlien the next 
year there will be very few paivisites, and if there should then be a large hatching of locusts 
from eggs that liavii remained in abeyance, the parasites will not be present in sufficient 
quantity to keep the destructive insects in check ; consequently the next year the increase in 
number of the locusts may be so great as to give rise to a swarm.” 
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]\[ore recently in dead locusts sent from Suakin I have found a fungus which grows as a 
white culture on agar slope. It may or may not have killed these locusts, but it is pu'ojiosed 
to test it next locust season. In locusts from Senaar a form of acarus was present. 


Vegetable Parasites 

Vegetable parasites of plants lifive not been much in evidence. Some imported wheat 
gi'cains intended for planting were sent by Blajor Dickinson, as they had been attacked by 
Acari. In the holes formed by the insects I found a very beautiful little fungus of a land 
quite unknown to me. The tiny spear-headed sporangia (Pig- 19) are very delicate, and 
nothing like them is figured in Tubuef and Smith’s standard work on the subject. On old 
cotton plants sent from Berber black patches of a mycelial fungus vnth conidia and 
conidiophores were present {Fig. 20). It may be Mcicrof^iJorinm mgncantvim Atks. 
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On Some Blood-Sucking and other Dipteua from the Anglo- 
Egyptian Sudan Collected During the Year 1905, 

^\ITIT Descriptions of NE^^ Species 

BY 

Ersest E Austf'i 

Zoological Department British Museum (Natural History) 


In tho following paper, which contains notes on some of the most interesting of tlie npi-n 
Bloodsucking Flies (Diptera) met with during the past jear, two species and one 
sub-species, all of which belong to the fimily lahant I r are described as now The list of 
novelties might possibl) have been longer, had it not been for the damaged condition of some 
of tbo specimens, which rendered determination a matter of irapossibilitj Those who are in 
a position to help to increase our knowledge of the Blood sucking Flies of the Sudan hj 
collecting and forwarding specimens, ahould bear m mind tliat a little care and deftness of 
handling on the part of the collector may saac the unfortunate systematist, wliose task it 
will bo to determine or describe the species, a good deal of trouble and 05 e strain later on 
In the case of many scroot flies and other Diptera to discriminate correctlj between spccits 
13 often a matter of no little difficulty oven when the condition of the spccjinens is all that 
can bo desired but when precisely the opposite is the fact, when the antennm arc missing, 
and thorax and abdomen are more or less denuded of tlieir natural coatnng tbe 
detenmiiation of species is often impossible and though they may in some cases bo recognised 
ns new, their description as such is out of the question To expect the r) stematist to tuni 
out satisfactory work with material of this character, is no doubt gntitjing if regarded ns an 
expression of confidence in his powers, but it is scarcely more rtasonable than to require a 
student of tropical diseases to diagnoso a case of Try panosormasis from a six months’ old 
blood smear on a loin cloth To become a satisfictory collector of Blooil sucking and other 
Flies IS not difficult, and presupposes no more delicacy of manipulition than an\ inedual ^ 
man should possess Full directions ns to procedure will gladly be sent to all those willing coiirciora 
to assist, who will be gool enough to make application to the writer of this paper • In tbe 
meantime the following points, all of which are the outcome of practical experience, rIiouIiI 
bo borne cnrefull\ m mind 

( I ) Spocuiwnsot Blood sucking and other Diptera intended fur ditimiiuation sliunld 
bo m tho most perfect possible condition 

( II ) Specimens collected by seldom fulfil this requirement 

(ni ) Wliorever possible Flies should always he pinned and should !)o drawai up 
lit fir llii‘ Itrail of the j in, not left close to the point 

(n ) If pinning 13 impossible, spccimins an liest placed in tliree-comorcd cnitlopcs of 
soft p iptr, after tbt method adopted by collectors of butterflies 


B’ocKl-«ackin>. Flics liAs Ac ntnl How to CoRcct Them Iit I I \u ten ‘v'conl F^litiun. 
I^inlon Unit h Muse im (NMural Hi tuir) 190.>. 22 jp , with illu tntions in text 
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(v.) Flies should never be placed in contact with cotton wool, since, when dry, it is 
impossible to disentangde them without pulling off antennm, legs, &c. 

(vi.) If specimens are placed in spirit, a plug of soft paper should always be inserted 
into the tube, and pressed down on to the top of them, in order to prevent the flies from 
being injured by washing about. 

(vii.) There is no necessity to send off single specimens for determination as soon as 
obtained ; identification will he facilitated if a series of specimens, if possible, of both sexes, 
he sent. 

(viii.) Specimens should always be labelled with name of locality and date of capture; 
brief notes of interest may be added. 

(ix.) Labels should he legible. 


BLOOD-SUOKINd SPECIES 


Simulium 

damnosum 


Simulium 

priseicollis 


Family SIMULIDiE (Sand-Flies) 

Genus Simulium, Latreille 

Specimens of two species of the troublesome pests belonging to this genus were received ; ' 
for notes see Dr. Balfour’s Eejiort, p. 34. The larger of these, the Kunteb of Abu Hamed, is 

Simulium damnosum, Theob. 

Eeports of the Sleeping Sickness Commission, No. HI. (1903), p. 40. 

This species is from 3 to 3|- mm. in length, and has the ground-colour of the legs 
dark brown, with the exception of the liind tarsi, where a broad band on the first joint and 
the extreme base of the second joint are pale yellow. S. damnosum, which may be 
distinguished from the following species by its larger size and dark legs, also occurs in 
Uganda, where its native name is Mbioa. A correspondent Avriting from Entebbe with 
reference to this species recently stated that : “ Its bite is very poisonous and irritable, and 
causes large swellings Avhich usually end in sores. Localities where this fly is present are 
very sparsely inhabited.” 

The second species, the Nimetta or Nemetti, of Dongola, is 

Simulium griseicollis, Becker 

Mitt, aus dem Zool. Mus. in Berlin, II. Bd., 3 Heft. (1903), pp. 78-79. 

S. griseicollis, the types of Avliich were taken at Assuan in the month of February, is 
from II to 2 mm. in length. Since the original description of this species is not likely to be 
generally accessible, a translation is appended below. 

“ Dorsum of thorax velvety black, but in front broad and grey, as also before the 
scutellum and on the sides, so that of the velvety black coloration there remains only a fairly 
large median patch ; the anterior grey transverse hand is interrupted by three fine black 
longitudinal lines, which embrace the commencements of tAvo admedian longitudinal striiies ; 
the grey transverse band in front of the scutellum is a little apart from the latter, and AA^hen 
seen from a certain direction has an almost silvery AAdute sheen, AAdiile on the anterior part of 
the dorsum of the thorax no silvery white coloration is to be seen. The dorsum of the 
thorax is, especially on its anterior half, clothed Avith a coat of golden yelloAv, felt-lilce hair. 
Scutellum velvety black. Pleurae ashen grey pollinose. Halteres Avhite. On the head the 
face is grey ; the antennae are blackish-broAAm, except the first joint, aaIucIi is yelloAv ; palpi 
broAATi. Abdomen velvety black, AAuth pale yelloAV margins to the segments ; the second 
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segment on both sulcs with a pile grey bloom, long bni‘‘s) sellois hurs on the margin of 
the first H)pop}giuin ashen grey Legs pale yellow, with blachjsh brown coxic, tips of 
femora and tibi e, brown , on the anterior legs this brown colour is reduced, and on the 
femora there is frequently only a ring or a spot on the under snk Front tarsi entirelj 
blackish brown, tirsi of the hinder pairs of legs from the second or third joint onw ird-, as 
also the tip of the first joint, brown Posterior tibia and first tarsal joint somewhat espinded 
There is scarcely any trice of hair on the legs and in the same way a whiter coloration on 
the tibnc! is only lerj feebly indicated Wings hyaline, the anterior veins pale yellow 

“ ? Thorax entirely ashen grey, with a coat of p lie brassy y ellow felt-hko hair on the 
dorsum, on the anterior portion of which three fine brown hues appear m iddition, whorebi 
are marked off two admcdian grey longitudinal stniies The abdomen, too, is entirely adicii- 
grey, and covered with a thick coat of pale yellow felt like hair In other respects there arc 
no further differences from the male 


Family TABANIDiE, (Seroot-Flies, Ac ) 

Genus CuRYSorB, Meigtn 
Chry^opa <h*ttncltpeHni$, sp no\ 

(Plate IV) 

? (7 specimens), length 8^ to 10 mm 

lilttck, nldomen dull olae yrty, nUcry ijrey on l>asnl nnijhf,htud mnrgtns of aojmenU Chryjop* 
sihery or ypllouidi, a black medtan blotch not rpnchxn j Innd manjtn on rack of the njminta * 
except the hitt leja nchniceoua, tetth Jiont tmv, Upa of all femora, df’tal Jourth to distal half 
of front Ubni, anl last three joint* of mtddU and hind tai*t hoten, rto i and (nchanlers 
Hack, h> oicn trausi ersc band on iciuj not (ouehnuj Jork of third ttan, unff Mfur Aiud nmain 
leith a semx clear ajxtcc tit fourthand fifth poatenoi cell*, atiyma oianiji ochraceoat , copUiI 
boi dcr before it I roicntdi 

Ihnd shming black, with a cinereous pylhntM. strijic on c ich side, from middle of front 
(spice between eyes) to mirgm of jowl, ind u vumlar ami bomewhat tnangnlir median stnjM, 
from base of antenme to margin of buccal cavity , on the front the litiral polhno-o stripes 
are connected by a nirrow pollinose band, antenmo moderitcly stout, but first joint not 
thicker than second 

'Ihorai dorsum (m denuded b|x?cimcns) ahining black, grey ish polhno'o in front and 
with a pair of admcdian longitudinal greyish polhno-'O btniK«» on anterior hilf, a tuft of 
bright golden hair below huiucnl c dlus, a similar tnfl in front of ba'.o of wing, connected 
with a row of liair of s line kind on hind margin of mcsopleura. 

Alxlomen clothed with minute yellow Hi hair, dull black median blotch at ba^-e of cich 
of first four segments broad, quadrate, dunmiblimg in sire in succcvsion from the front 

infn''Cattd co>t il border before btigina Hot dt ■sending lielow third longitndin il 
vein, and scarcely darker than stigm i iWlf , prolongitioti of infu'«eated co-tal iKinb r Inyond 
trans\tr«e band dark brown, •»hirply eUfraed, and tnding abruptly jU't below upiierbrancli of 
thinl longitudinal vein, lower portion of apicit bilf of wing slightly infu'Citeil, leaving 
outer mirgm of Irown traiNver'e bmd Ivrdensl bv n whitidi streak (bOeii nKo m man\ 
either sjKCHs), wliieb H interrupted bv a j rolmigation of trinsverse baud to bind mirgm ami 
so forms the semi-clear spaee m fourth and lifth jicstcnor cells. 

Jliltcrr* dark brown. 
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Hosmatopota 

pulchrithorax 


Described from a $ from Busoga, Uganda, 1903 {Colonel D. Bruce, G.B., B.AM.C.). 
Type in Biitisli Museum (Natural History). A single ^ of this species, without locality label, 
was received last 3 '^ear from Dr. Balfour for determination. In addition to six specimens from 
Busoga {Colonel Bruce), the British Museum collection contains a single ^ from Buruli, 
Uganda, taken in 1903 in a patch of forest on the Lukoge Hirer, half way between Jimda 
and Kisiliza {S. C. Tomkins per Dr. Naharro). 

Chrysops disti ncti 2 Jennis is closely allied to C. stigmaticalis, Lw., originally described 
from “ Caffraria,” of which the Museum possesses specimens from the Transvaal and 
Mashonaland ; the differences presented by the new species are as follows — ^First joint of 
antenna more slender, of same thiclmess as second joint, instead of distinctly if only slightly 
swollen ; costal border of wing as far as stigma brownish (by transmitted light nearly same 
colour as stigma), instead of darlc hrown and continuous with transverse band, leaving stigma 
isolated ; outer margin of dark brown transverse band on wing nearly straight, with no 
projection to base of fork of third vein ; infuscation in basal cells confined to the tips, their 
bases, with exception of an extremely small and scarcely noticeable fleck in each, entirely 
clear. 

Genus H.aiMATOPOTA, Meigen 
Jlivmatoj^ota pulchriihorux, sp. nov. 

(Plate V.) 

?• — $ (2 specimens), length 11 | to 11 |- mm., mdth of head 4^ mm. 

^ (15 specimens), length 9^ to 12 mm., width of head 3 to 3§ mm. 

Beddish-broion ; thorax longitudinally marked loitli a broad median grey strpe, very 
conspicuous in undamaged examples, but in rubbed specimens largely replaced by brown; 
abdomen with margins of segments and narrow median stripe, greyish ; tibioi with two 
yellowish bands; wings broion, light markings whitish in $, yellowish in 

$, — Head : greyish ; face with a transverse bro^vn stripe below 

antennae, less conspicuous in $ ; first joint of antennm conspicuously 
swollen, towards base lighter in colour and greyish pollinose. 

Thorax : median stripe broader and parallel-sided from front margin 
until just behind transverse suture, which makes a brown notch on each 
side; the stripe then narrows until near hind margin, when it curves 
outwards on each side; each curve carries a forwardly directed tooth- 
like angular prominence; sides of dorsum of thorax vdth greyish 
markings ; pleurm greyish; scutellum greyish, with a rounded brovm blotch 
Head and Thorax of d usually counectcd vitli the base but sometimes isolated. 

Legs: distal band on front tibim sometimes absent or indistinct; first joint of front tarsi 
usually narrowly yellowish at base ; first joint of middle and hind tarsi, except tip, pale 
yellow. 

Wmgs: stigma dark brown; the usual conspicuous brown patch underneath it extends 
unbroken into first posterior cell ; discal cell largely brown, but proximal third, a transverse 
mark consisting of two curves at commencement of distal third, and sometimes a more or less 
indistinct mark beyond this pale ; the pale proximal third sometimes more or less filled up 
with faint brownish markings ; ends of both basal cells, and bases of first submarginal and 
first posterior cells, largely pale ; in the marginal cell beyond the stigma and extending into 
the first sub-marginal is a squarish pale area, enclosing a rounded or elongate brovmish 
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flecl^. , a, smuous clear in irk extending from the under aitlt of the end of the second \eiii, to 
the hind m vrgm below the end of the mam btem of the third \ cm, and a similar but shorter 
mark on the inner side of this, starting from the second \ein and sometimes filled mth the 
first mark just above the third \ero, usuxlly conspicuous, foi lemainin'j 
set jihite 

Ualtci ts knob dark brown, stalk white or yellowish white 

$ — A small brown Heck above hist of antcmie, first joint of antennas elothed with 
long and fine brownish hair, second joint produced above into \ dirk prominence, third 
joint, especially expanded portion, pale brown, terminal joint of pilpi oval, clotlied on outer 
side with long ind fine brownish hair, upper three fourths of eje composed of vtrj lirge 
facets, which extend to hind margin , medun portion of dor&um of thorax clothed with long 
and fine brownish hair pleurce tluckly clothed with white hair 

? — Transverse callosity above antennai rather narrow shining reddish brown, uniform 
in width, and, m specimens m good condition partly interrupted in median line b) a i cllow isli 
polhnose depression, wluch is connected by a narrow dark brown mark with the bise of eicli 
antenna , uppermost of the usual three dark browm spots (arranged in a triangle) on front 
above transverse callosity, smaller than the other two, and sometimes indistinct ground 
colour of front greyish, with a pair of brown triangular flecks on vertex, and sometimes 
a Y shaped brown mark separating the durk-broivn spots and extending to the tnmsversc 
callosity, basal portion of third joint of antennii broid pilju buff coloured, di«tal joint 
long nml narrow, on outer side brownish except basal fourth and extreme tip, and clothed 
with dark brown hair, sides of first four abdominal segments grtj dorsum of fourth and 
following segments (in well preserved specimens) with a pair of rounded grcjisli polhnose 
spots at the base, one on each sulo of median stripe 

Described from a $ and $ from Sahsburj, Mashonaland, Novcinber—Docembcr, 1899 
(G A K MaiihaU) Types in British Museum (Natural llistorj) 

A single % specimen of tins species without label showing precHu locality, was rcciivid 
from Dr Balfour Tho geographical range of // jintchukorar, as indicated b) spocimtns 
in the Museum collection, extends from Zululand to the Sudan, and includes British Central 
Afnca and Uganda In the latter couutrj.tlic species was met wath at Fujno, on the 
Vietoni Nile, in November, 1901 bj CaptunE D Vk Grtig, I AI S 

Wiat IS perhaps a buh-spccies of // pnlchifhortt.ir is rtprcseiited in the Museum 
collection by a single female from the Lunyina lliver, lltnga, British Central Afnca, 
January 29tli, 1894 (Coji/om J! CratruJuft/) , this individual differs from the tvpical form in 
the first joint of the antenne being inoro slender, and the wing nurkings more conflmnt, 
cspociidl) towards the hind margin while the spiccbtjoml the stigmatic pitch on the coital 
bonier IS almost clear Acloselj allied 8|HeJcs nl«o occurs m Somahlund.nnd is distinguished 
m the female sex, ns shown hi u single Hpecimeii prc'smted m 1891 {Jh bj its 

piUr front, b\ the greater depth of the supra anttnnd tmnsverse cillositj, and of the grej 
hind margins to the distal abdominal Kgnients, Ac 

/{iniintojHifu jwMrif/ioniT Ixlougs to tt group of sj>ecits, the memUrs of which ri'xmbit 
one another verj clovelj m the pittem of the marking, both of the doiMim of the thorax 
and of the wings 'Iluse sjkcks diftir in \nnuus rts|Hcts, such ns the depth and sIuijh of 
the tMiisvep'i piipri-aiitennnl e dlosjtj, tin width of the 1 i^il jHirtiou of tin third joint of 
tin antenna, t^e , but the markings referred to im of the wine tjjx in nil The gn v 
niealim thoracic btnjx, most elearU ixhibiteel bv good spesjimens of It pidchntf onir 
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..iius par 


pliitu) is imicli nKlnced in sonic of tlic sjiecics of llio group, in wliicli ii is largely replaced by 
ilu! lirown of llic ground colour, luit i(s elianictcristic outline, albeit interrupted, is still 
distinctly traceable, d'lie same thoracic marking is also seen in the case of JJmiiatojyota 
(Icroni, Wallc. (.syn. //. L\v.), \vhi(di ranges from Natal to Northern Nigeria, but tliis 

species, apart from its general ilarker colour, is distinguisbed at once by the pattern of the 
wing-markings, by the upper half of the face being entirely black, and by the marking of the 
front and hind tibiic, which consists of but a single broad white band near the base. In the 
case also of ] hvmniopoUi rltiatn, Lw. (Dipterenfanna Biidafrika’s, p. 50 [122], Tab. I., 
figs, 28-60, 1800), which was described from a specimen from Lake Ngami, the upper half 
of the face is stat(-d to be black ; this species, however, has wing-markings of the 
pnlchrithord.i' type, and doubtless belongs to the group, in spite of Loew’s somewhat 
misleading descriiition and figure of the thoracic stripe. 


Genus Taiianub, Linmeus 

lilight species of Scroot-tlies belonging to this genus are noticed below; the Sudanese form 
of one of them appears to constitute a new subspecies, which is here de.scribed. Specimens 
of certain other species received during the past year were unfortunately too much damaged 
to be recognisable. 

lalxntiis par, Walk, 

{Fig. 21) 

Tnhauus par, Walker, List Dipt. Ins. in coll. Brit. j\lus.. Part V., Supplement I, (1854), 
p. 235. 

Tiihduux riijipex, 3\Iac(iuart {iirc Meigeu), Dipt. Exot. I., 1 (1838), p. 124 : — nomen 
bis h’clinn. 

To bonus liitrolus, Ijoeiv, Ofv. af K. Yet. Akad. Fork., 1857, p, 348; Dipt.-Fauua 
Sudafr. (1860), p. [117] 45. 

(N.B. — This synonymy is new.) 

Specimens of this species, ■with- 
out indication of precise locality, 
were received during the past year 
from Dr. Balfour. Females of Tabanus 
par, which vary in length from 9| to 
125 mm., are recognisable by their 
yellow colour, small size, uniformly 
yellow' legs, and clear wings with 
yellow' veins. The dorsum of the 
thorax is somew'hat greyish yellow, 
w'hile the abdomen is taw'ny or 
ochraceous; the thml joint of the 
antenme is ochraceous-rufous ; the 
front (space between the eyes) is 
narrow'. In life the eyes are gxeen, 
w'ithout transverse bauds. 

The range of Tabanus par extends from Cape Colony and Natal to Uganda and 
the Bahr-El-Ghazal. 



Fig. 21.~Tadinus far, W.alk. ? 

Natal to the Bahr-E!-Ghazal 
Thora\ j’ellow ish ; .abdomen .and legs ochraceous. 
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Tahanm f/jontcintfs, Pal <U Beam ,a KiK-ciCi wlucli w common in U^uuda, imd m\\ 
therefore be exjiocteel to occur in the Bahr E! 6Inz\i,iR close!) ulhtd to V p ir, with which it 
agrees in the coloutvtion of the bod), and in the nirrowmess of the front V ihonirmn^ 
ini), however, be ilistingui^hed b) its gcnenlly larger size (the a\crigu htigth of the 
fennlo is 13 nun ) by its broiraisli wings, ami especially b) tbo front tiir«i and tips of tbo 
front tibi c being d irk browm 'inhanvtt jmr and V thontemn* belong to a group of s|)cciis 
(two or three of which, found in the Congo Free Stite and Abjssmia, ha^e jet to be 
described) elnnicterised by the yellow or ochtaceous colour of the bodj, and bj the 
nar^ownc^3 of the front in the female sex No males of these species are at present a^alHble 
for comparison, but since the ejea in the females are »p.in^l) covered with minute hairs 
(often difiicult to Roe when the epccimens arc not in perfect condition), while there is 
no trace of an ocelhr tubercle, it is clew tint, if thought advisable, the species inv) be 
assigned to the sub genus Ati^lotin<, Osten Sicken 


7(i2>attU9 (/t(aiU(c(u«, Mucq 


(F>g 22) 

Til! m‘ts ditfruuitiin (sic), Macquart, Dipt Bxot I 1 (1838) p 120, Bozzi, Ann 
Jlus Civ (U Storm Natnrale di Genova, Ser 2ii XII (XXXIL) (I8D2}, p IM 

nijromoiahdii*, Ricardoi Ann Mug Nat Ui»l,Ser 7, VI (1900) p 1G5 
(NB— This sjTionjm) w new ) 

The following w a description of 
the female of tins species—? (U 
sjx.’Cimfiis) length 11 to 14 mm 

Oreyith yclloK , n pair o/ con 
npiCHOMi shinuij llac! dot$ on (he fiont, 
afifeunru m(h three lonijUudinat (UnMi 
oj hruieniith stripee on the centre one o/ 
vhvh tx ({ ijelloiLiiik poUinO'< stripe 

Jleail whitish (vertex buff) , the 
sinning black dots on the front one 
above the other, the lower jiist alove 
the angles of the ejes, the upper about 
the width of the front higher than the 
former , antenna. othrucLOUs-bulf, fir^t 
joint pihr, underside of head clotheil 
with whiti-h hair, palpi white or 

jellowish white, clothed on oiitsjdo with yellowish intir>>jK?rMd walh mimite 11 uk hiirs, tvts 
m dried specimens usuallj withanvrrow darktransvirselandonalevcl with lowirdot on front 
Thoriu dorsnm blackish, jcllowi'-h or grtvish iiollmose and clotlveil with short golileii 



Fk; **i T*mvs\» i rtxvtATi;' M»mj 5 
ruliflK h»«»l 

IlrM Bnd thorax Icihn, h mUi whrscmus-l>u1T « h ilarl ifown 

*omr«)nt (CTniv k tw nal >tr ro tnlfun* irllow front 

••r»i enttfrtf tn klle aikl h ml utn fcrown. 


jellow hair 

vl?<*hnn<n ochraci ous-buff, With u bri)i»l blvckisli or brownisli inidiiii RtniK- (poimtimcs 
with frhghtU MTTftte idges), and w similar wamiw slnpe ww web vile , the I iteml frlTijs-s wrt 
not ui (ontmt with the attinl Inti ril maigins of the nl»louun, and all thr«s ulnjif-s inut 
togitlur at tin lip, m the nudlh hn«, MtpenmiHwd on tin m< Inn strijii , js a r» 1! iwish 
jMiIlmosL stnjH tleitlud with phort gol hn vtlluw hur, tins lighter stnjR is ri ally loijijxws! 
of a w ms of triangles with their apices truncate*! and *lmsited forwards , the dark ptnj><s ar»- 



Tabanus 

gratus 
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clothed with black and the admedian ocliraceous-buff stripes with yellowish hair. Ventral 
side of abdomen pinkish buff, clothed with pale yellowish hair. 

Legs buff or ochraceous-buff ; front tarsi and tips of front tibim dark broira ; tips of 

middle and hind tarsi brownish; distal half of front tibim somewhat swollen; femora 

occasionally with a blackish patch on outside near base (in a g from Mashonaland in the 
Museum collection the basal two-thirds of the front femora, and the basal half of the middle 
and hind femora are black). 

Wings hyaline ; veins pale yellow ; upper branch of fork of third vein usually with a 
small appendix, which, however, is sometimes absent. 

Halter es yellowish. 

According to Macquart (loc. cit.) the $ of T. ditccniatus resembles the A $ from 
Estcourt, Natal, January 1897 {G. A. K. Marshall) in the Museum collection, which 

possibly belongs to this species, has the upper two-thirds of each eye (except the 

hind margin) composed of large facets, and the eyes show no trace of a transverse 
band. There are no dark lateral stripes on the abdomen, but on the dorsal side the 
tip of the abdomen from the fourth segment onwards (except the lateral margins), and a 
broad median stripe on the first three segments are entirely black; on the ventral 
side the extreme base, a median blotch which extends from the base to the middle of the 
third segment, a small median blotch on the hind margin of the third segment, and the 
last three segments are black ; the fourth segment is also more or less blacldsh towards the 
hind margin and at the sides. The femora are black uith the exception of the tips, 
otherwise the legs are as in the g, but the front tibite are not thickened. 

Originally described from a specimen from Mauritius, Tabanus ditceniatus was 
subsequently recorded by Bezzi {loc. cit.) from Somaliland. The series of specimens of this 
species in the Museum collection shows that it is found from the Transvaal and Natal 
to Somaliland and the Bahr-El-Ghazal, where it was met with in February 1905 by 
Major R. H. Benton, D.S.O. The Museum collection also includes a ^ from Angola 
[J. J. Monteiro). 

Like the foregoing species, 7’. ditceniaUis belongs to the subgenus Atylotus, though in 
the case of the female the hairs on the eyes are so minute and sparse as to be distinguishable 
only with difficulty. It is evident that Tabanus agricola, Wied., T. fulvianus, Lw., and 
T. bipnnctatus, v. d. Wulp, are allied to T. ditceniatus, Macq., but without comparing the 
types it is impossible to say whether one or more of these names are actually synonyms. 

Tabanus grains, Lw. 

(Fig. 23) 

Tabanus gratus, Loew, Ofv. af K. Yet. Akad. Forh., 1857, p. 340; Dipt.-Fauna 
Slidafr. (1860), p. [114] 42. 

A female specimen of this pretty little species, unaccompanied by details as to locality 
or date of capture, was forwarded by Dr. Balfour for identification during 1905. Tabanus 
gratus ^ may be characterised briefly as follows ; — 

$ (3 specimens), length 10 J to 11| mm. 

Head greuish-buff above, with two conspicuous callosities on front ; third joint of antenna; 
rufous; dorsum of thorao; cinereous, with pearl grey longitudinal strpes; scutelluni greyish^ 
chestnut; abdomen darh brown above, with three tohitish or yellounsh grey longitudinal stripes, 
converging toicards the tip ; legs ochraceous-buf ; loinys hyalhie. 
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lha/l face in<l jowls pollmo>e an<l clothtil Ritli white hair, lower callo-it) on 

front pile oclirnteons, Kfjinnilj, nntl occupying whole width of front nninodi itil) nbo'e 
ungloi of ejts, upper ciUo'^it} situitcd m muWlt of front, ridtlwh brown und oMvtc, fir<t 
joint of nntennx ereniu buff, with upper angle atrongl) produced, md upped with iv tuft of 
mmnte hi leh hiir'«, fonnmg a hi ick lip, eecond joint itr) sm ill , third joint rithtr hroid 
at hist, with conspicuous hisil imgit, extreme tip of third joint dark brown, pdpi 
somewhat swollen towards b isc, cream-buff, clothed with whitish hair intLrbptr-cd with n 
few black hairs on outside 

Thoiai dorsum with a grej strijie on t ith side and a narrow median and a pur o! 
brouUr udniedian stripes, the threo latter 
vrt T itlier brighter in lint 

Alilomin median stripe starting from 
a homtivli it seimcircnl ir spot on hind inai^m 
of first and increasing m width from bisc 
of second to lourth segment, where it is 
broa'lest, then narrownig rapidly and ter 
mmating on hmd margin of sixth sigment , 
lateral stripes with a soniew hat zigz ig out 
hno on outer side , lateral margin and under 
side of abdomen pearl grej 

s<,u>h M KMoS gff » 

I front t If'^l (liUl tips of front tlul C i(e »1 uml kg* tv mi ret) m Ami h ml lVa 

, , , I < .• I ti I Mown <hor»i »Ni menbrovn, ih* f rnMrf » h 

duTK brown, last four joints of niuulk and uHtetty th*uiCT*ih»h> w.ir;>eH 

hind tarsi, tips of middle and hind tibi t and of first joints of middle and hmd t ir-'i browm 

HalUrei knob pale jolloir, stalk buff 

hOnms tjiatu* is ciidcntl) a widcU distributed spitics for, wlnlo the t\picol spcciintU 
isstitcdby I^ow to hate been coHocted m “Ciffnmi, the 5Iu'>LUni Ktics intliidistxamplis 
from Fajao, Victorn Nile Uganda, No\anbi.r 1904 (C^ptnn ! /> fU I If •S'), 

and also from tho Mcinity of Yola, Nortbem Nigtrin April H, 191)’) ( H V Owi tm) 

rofiiHU? *ocin». Walk 
(F.g 21) 

yoriiM, Walker, List Dipt Ins. in coll Bnt Jfus, I (lbl8),p IGU 

Tins spLcies can It distmgiiisbid from Ttif lum nriilu/t, ViHtm (doxin///, \\«lk) 
(Fig 2G), winch it closiL restmblts in general apjwirante by tht tdgis of the nitdim 
grey longitudinal stripe on the abdomen bting notchcil or serrate in^tt id of Miiootli. To 
judge from the rtlatnt number* of s|>etim<ns m Ilit British Mu'ium collection, 
fortHt would appeir to Iw the comniom-t Stroot fl\ on the ^Ylutt Nih In addition to a 
aery long senes of exampUs taken at Koduk on Dminlwr 0th, 1900, b\ tlu lati 
Captain 11 K Ilajmos, tlic MtiMimt pos-<.s>^u, o{licr< coUittnl uml jn^nted by 
Major K N Dmin, Captain S S Flowtr (“ulnnit tin miU'< smith of UUl Ain, \\ hiti Nib, 
March 17, 1900 ), mid Jlajor II il IVnton, DSO (Ilahr-hIGluz.it, FLbnuti, lOu'l) 
'llu sjHtus wa'i found by Colonel G 1) Hunter, DSO in Mai, tm « Iwit in the mi 1 1 
south of Xnl Nu't, Ktwieti Gundokoro ind TanfikM,nnl M ijor IVntun aho nut with it m 
Seinar, m 

Tlu t\ih of / ' an* js fruiii “South Afmi’ , otlwr spuinuu of tin sJh.-cU“ 4 mtlu 
^lu-^um eoUietion an, from the Traiisvul und the Congo Kne fet itt 




■.bamts 

'.\hamis 
ir.six lUa) 


Tabanus 

biguttatus 


GO SOMK BliOOn-SUCKINO AND OTHRU nil’TRKA RROM TllR ANGLO-RCiyPI'UN SUDAN 

t 

Tiilunim vii'f/n/us, iiom. iiov. 

(For ’I'ahtwu!^ (loi'M'iitH, Walk., — numoii bis leol.uni.) 

(ris- 

7b/a//i».s- (/or.sfViV/o, Wnlkor, last Dipt. Ins. in coll. Brit. Jins., Purl V., Supplement I. 

(1851), p. 231 {nec 
T. (hi'sivlda, Walk, 
Jnsecta Saniulersiana. 
Biptera, part I, (1850) 
p. 39.) 

A 1 1 li 0 u g h the 
species is apparently 
less common in the 
Anglo-Egyptian Sudan 
than the foregoing, 
s])oeimens of T. vir- 
(jafUK were taken on 
the Wliitc Nile in 
1900, by Major H. N, 
Dunn, who also met 

AJi-rtm , , , . . 

I'lO. 24 - -UmM-s voeiis. W.ilU. 9 With tllC SpCClGS 111 

S. Afriui to tlic White Nile r, ,■> -ni 

Tlior.'i\ f;rct W( . .ihdomrn ruloii-., «it!i nicdi m ertv Kh «liitc loii^itit'lm.il '.tripe jxirdcfct! on c.ich ^bliaai, 011 116 llC 

vile willi .1 (l.irl, hrown riffrap. ••iripc ; lc,:s vclIoiM^h. from t.irsi .inij tii>s of front tihic tl.arl. broi\n, 

muuncamihimii.tr'.ihro'Mii'.h. iMib, HI oeptemoei, 

1902. 

The range of yaixntiis rinfufita, wliieh is abundant in the Nortlierii Nigeria and other 
parts of West Africa, includes the I'hist Africa Protectorate and British Central Africa. 





V/ 





Tuhnnus humttaiux, 

Wieti. 

(Figs. 20, 27, t ?) 

Tahanus bhptltattn^, 

"Wiedemann, Ausser- 
europiiisehe zweitluge- 
ligo Insekten, II. 

(1830), p. G23. 

Tahanua cerhenix, 

Walker, List Dipt. Ins. 
in coll. Brit. Mus., I. 

(1848), p. 149. 

Tab anus noctis, 

Walker, Insecta Saun- 
dersiana. Diptera, I. 

(1850), p. 42. 

Tabamts trij)nnc- 
tifer, Walker, Appendix to the Zoologist for 1850, p. XCV. 

(N.B. — This synonymy is new.) 

This is a common species of conspicuous appearance and large size, Avhich it is hoped 



Aj-E-rcnzi^ 


Fig. 2.'>.~TAnANiis vikoatos, Aubten. ? 

Gambia and Nigeria to Sen.aar and the E. Africa Protectorate 
Thorax grej-ish with darker stripes ; abdomen reddish, with light grey median longitudinal stripe ; 
legs yellouish, «ith brown tarsi. 



KO^^F J5LOOn*SFCh!NO AND OTIIFR DIPTPBA FROM TUP ANOrO-FOlPTUN BUD'S 


G1 


« ill rca«lilj Ik rctogiu-^td In ai<l of (lit fi^urts on thi^ page It iii i\ Itc c!i ir.K (tn-^ il IrnH' 
as follows. 

S, ? — S (11 hiKuiiiLns), lengtli IG* to 20 mni 

? {2G Bpechuena}, length 18 to 215 » ^*”8 csjnnse of largest ? *14 nim 




Jht'p (ilnrH : ^ trifJi firn crrnm-cohtuml rh'lhtil inlfi t/fHoiruh hinr, <;;//• Mint! 

ihfiJlur PH of iH oirthifii fnit*; J •''•M /rioif (rptcf 

jwh fjK«{ »'/ hfiul /.rjiiiitA owf of tlomtr f{otl\ry( %rilh »'r ir/iW*«A 

prlloir httOy trdh tin tumUtl conlttU j"t(ch of hhtol Itotr <ih ilornnui of (horor in »n«shon 
lino; in li'th ctioi hut hhtfl, aiul frtoyl thn ajnef-t (dS'Jiit fourth or f/th) trJiollt/ 

thrl hromt. 
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This species thus shows a striking sexual dimorphism in the markings of the body. A 
curious aberration is, however, presented by two females in the Museum collection, from the 
Bahr-El-Ghazal, February, 1905 {Major R. IT. Renton, D.S.O.), and the Hawash Valley, 
Abyssinia, 1901 (A. E. Pease), respectively, which actually have their abdomens spotted as in 
the male, though the spots in the case of the Abyssinian specimen are somewhat more 
triangular in shape ; in addition, these two females also show traces of a patch or streak of 
yellowish hair in the median line on the second and fifth abdominal segments. Judging by the 
number of specimens of the two forms received up to the present time, in the Anglo-Egyptian 
Sudan females with pale hair on head and thorax would appear to be more common than 
those with golden-yellow hair on these parts. The same variation is seen in females from 
Uganda, and a female from Natal (XJmfuli River) in the Museum collection also has the 
hair on head and thorax distinctly paler than in other females from the same colony. 

As already mentioned, Tdbanus higuttatns Avas met with in the Bahr-El-Ghazal in 
February of last year by Major R. H. Renton, who also found the species at Kodok in 1900 ; 
other specimens Avere taken by Major G. Dansey Browning, R.A.M.C., on November 6th and ' 
7th, 1905, on a steamer on the White Nile near Kodok, and at Molub. Additional examples 
from the White Nile have been forwarded to the Museum by Major H. N. Dunn, B.A.M.C. ; 
Captain S. S. FloAA^er, Superintendent of the Zoological Gardens, Cairo (March 20th, 1900, 

“ from about lat. 11.0° N.”) ; and the late Captain H. E. Haymes, R.A.M.C. (“ on boat on 
Nile, 30 miles south of the Sobat River).” 

The range of T. higuttatns extends from Cape Colony to the Anglo-Egyptian Sudan and 
Abyssinia ; the species also occurs further to the east in the Peninsula of Aden, In West 
Africa (Northem Territories of the Gold Coast and Northern Nigeria) there exists a form 
AAuth pale palpi, Avhich is possibly entitled to subspecific rank. 


Tabanus 

fasciatus 

niloticus 


Tahanns fasciaUis, Fabi’., subsp. niloticns — subspecies nova ^ 

(Plate VI.) 

— ^Length 15 to 17 mm. ; wing-expanse 32| to 33|- mm. 

Head and thorax ochraceous-huff above, hujf below, front sometimes ochraceous ; 
abdomen (in dried specimens) pale maize yellow, somewhat tawny toivards the tip, and on 
basal half usually ivith a suggestion of green ; abdomen in life probably largely, if not 
entirely, apple green ; icings with costal border as far as end of stignm, and a transverse band 
across middle, brown. 

Head clothed beneath with golden-yellow hair ; frontal callus of same colour as ground- 
colour, in Avidth equal to about half the front ; antennae yelloAV mottled Avith green, tips 
taAvny ; palpi rather slender, pale yellow and clothed Avith pale golden-yellow hair, sometimes 
Avith a few minute black hairs towards the tips. 

Thorax clothed above with short black hair, pleuree Avitli longer pale yelloAvish hair. 

Abdomen clothed above Avith minute golden hairs, toAvards hind margin of third segment 
and on median area of following segments Avith minute black hairs. 

Pegs : femora and middle and hind tibite yellow or greenish-yelloAv ; front tibim dark- 
broAAm, swollen, yellowish towards base above, and on lighter area clothed Avitli short close- 
lying golden hair, elseAvhere clothed Avith black hair ; front tarsi black, middle and hind 
tarsi reddish-broAATi, lighter toAvards base ; hind tibiae fringed on outside AAdth golden hair, 
inside clothed AAdth shorter hair, yelloAvish on basal, black on distal half. 

JJHigs : transverse band darker broAAm than costal margin, equal in width to length 
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of ilifecil cell, and dying way on foie bonier of fifth posterior cell, before rudiing Inml 
rairgin, di^'cal cell uith a more or less conspicuous longitudiiul pile streak, iluh uid 
squamTi dusky, mirgm of latter sometimes green 
Halteie'^ knob pale green, stalk veJlow 

Described from a specimen from the Anglo Egyptian Sudan, 1905 {receired from 
Dr Andrew Balfour) Type of subspecies in British Museum (Natural History) 

Tuhanm fnsuatus ndoticm seems to be common on parts of the White Nile and of the 
Bahr-El Jebel Tt \\as taken at Kodok in December 1900, by the late Captain 11 E 


Haymes, BAMO, and, in the early part of the same year, also by Major R H Penton, 
DSOjRAMC Colonel G D Hunter, DSO , raetwith it on a boat at Abu Chok (between 
Gondokoro and Taufikia), on May 29, 1905, and Major Penton also took it in numben- in 
the Bahr El Ghazal in February of last year Owing to its characteristic colouration and 
wing marking it is easily recognised, and cannot be mistaken for any other species 

The new subspecies differs from the typical form of Tubauuf Jo^cintiiD, Pabr, Sj stoma 
Entomologia! p 788 (1775), a common West African species found from Sierra Leone to 
the Congo Free State, m the colouration and hairy covering of the front tibni (which m the 
typical form are entirely black and clothed exclusively with black hair), in the colouration of 
the middle and hmd tibiae (yellow or greenish yellow instead of black or dark brown), nntl m 
the hind tibim on the outside having a golden instead of a black fringe Tlio front tibito m 
T mloficua appear to be slightly more slender than m the typical form, the anterior 

curve being less abrupt The wings m the typical form usually sliow no clear space in tin 


discal cell « , , o 

The range of T fMciafu, mhuem extend- at least as far sontli ss Ugan.U ''I'™"’ 
Museum possesses a senes of specimens from the Botanic Ovdens, Entt* e, » 

{Gaptamr D fV 0,0/,, IMS) „ 

(Colonel D Dmu, CV,RAiIC) A specimen from Anholo, May 1C, 1901, t mg 
form intermediate between the subspecies intMien^ and the typica « ct , ’ 

althongh the front tibie are pale at the base, the fringes on t le nil' i i n " 
half mainly composed of black halm A tranntional form (a, liol as .he M' > o. ) - 
oho found in the Congo Free State, where spcciraena are met aith s '“"“’S '' ^ 
on the basal half of the front tibi-e, blit with golden hairs, in 

more or less predominant, in the fringe on the ^ ,pol, 

bind tibia: A specimen of tins form was also taken at hajao, g 


by Captain E D W Greig 


'luhmm o/i-icmm'. I' ®'''l 

r.,. o ..-o-Eis w- I0.S.1. v.' 7 ". ~a 

■late 114, Fig 6 (1832) D,„teren-Fa..na Sudafrika’s, p [lOS] 30 (1800) 

MonnWofiyies, Loow(i'ecMacg), BieD p coloured tigun, winch is 

The identification of this species res , p ,ju „ord ‘ Fiilvoiis ” 

■ortunatcl} recognisable, for the “”8'"'''*^”^““ e-pccialll since the cinfal 

ft therefore seems udvisable to re-desen^ in German and pubti-hc<l by its 

icscription of tl.o ? by Loew (loc «<). jfaeg , ean s-aieel; he 

i^thor under the name of the closely a i ^ Fin- of tin Hn I>n 

accessible to the majonty of those mtertsted m the 1 \ 
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<?, ?. — $ (2 spiTiincns), lcnp[ilj 17,| to iinii. 

!}! (Gl sjH’cinuMis), longtli ](5^ to 17 mm.; wing-cxp.-nise not. c.vcccdmg 3(5 mm. 

Tan'inj (n'/ti-ffcrniis ; ii pafch of /in'/fhmf/)/ ir/tifr Iiin'r (if fxise of a: in (f on (•(0;li side, and 
(inofJii'r and laroi'v palvli a lidlo lo'ltind fltifi, Indov pvsti’niov onijh’ if Ihovnx; Iciif; hlnch^ front 
fihio' )ot'(dl('>i, osjiri'liilh/ in ; ivlni/ti ii'itfi haftf, tiro franKri’rsp handn^ and coatai hordvr m far 
as npprr hriinrli if third vrln^ nr iilnio'it to tip^ hroirn. 

ffrad orango-uflirafcoiiR, clot lied with similarly eolouird hair; antcnmn and last joint of 
palpi (oxoopt hasi' of lattor) hiaohi.'^h ; third joint of antonnm long and narrow, bnt little 
expanded at base. 


'riiorax entirclv without markincs; 
in c{ clot lied Avith orange-ocli racoons hair, 
in ? with short hlaek hair ahove, and 
lunger orange-ochraceous hair on sides 
and hulow. 

Jlaifrn's ; kuoh yelluAvisli - white, 
stalk hrownish. 

Ahdanirn clothed ahoAX- 
Avith short oehraceous- 
rnfons hair, in the case of the $ inter- 
spersed Avith hlaek hairs in median area 
tviAvards tij); sides of fourth to scA'cntli 
segments irndnsive marked Avilh a sipiarish hhude )>atch. clothed Avith black hair; posterior 
angles of these segments clothed Avith silvery-AAdiite hair; eighth si'gment entirely black ; 
ventral surface — a black patch on sides of thinl to sixth segments inclusive in ^ and third to 
lifth inclusive in ^ ; last tAvu segments in ? and lust three in ^ mainly black; hind margins 
of third to sixth segments in and third to seA-enth in Ij! Avliitish. 



C-. T.wwi 


Aftrf Att^?rn 


AM’U .\\t % < ef.ty. V (• 

Na!,xI tn tl’.r WfAixr Ntl^* 

T»\>x ny tH irvxrkin,:*. hrnun. 

/»> i\f J pt.iU-t s I'f Mufmvu 


Lips: hind tibia' fringed Avith black hair on insidit and outside. 

irho/.s; first transAxrse hand torininutcs on lifth Axin and rums across proximal lialf of 
both basal cells, /wr/m; o rlrar sjiol at ihrir rxtrnnr hnsrs ; second transverse hand runs across 
middle of Aving, is equal in AA-idth to length of discal coll, roaches hind margin at tip of fourth 
posterior cell, and dies uAvay in lifth posteritjr cell ; <liscal cell often entirely hrowrn, hut some- 
times AA'ith a more or less conspicuous longitudinal clear streak; anal cell generally more or 
less tinged AA*ith hroAvn, especially at tip; alula broAvnish ; hroA\-n costal border dies aAA-ay 
for some little distance beyond second ti'ansvei'se hand, hut broadens again ahoAX extreme 
tip of Aving, the tips of second longitudinal and of upper branch of third Axin being often 
conspicuously suffused Avith hroAAii. 

f. JIrnd : eyes Avith upper three-fourths, except hind margin, composed of much 
larger facets than those heloAv ; terminal joint of palpi cylindrical, pointed and clothed AA'ith 
black hair at tip, ochraceous at base ; penultimate Joint orange-ochraceous. 

Jhad : front broad, Andening beloAV and relatively short, its height equal to about 
tAvo and a half times its AAudth at the angles of the eyes ; transverse callosity at angles of 
eyes broAvn, oblong, extending right acixss front and touching eye on each side ; no trace of 
any other tubercle or line on front ; terminal joint of palpi slender, under side of base 
orange-ochraceous and clothed Avith similarly coloured hair, elseAvhere clothed Avith minute, 
black hairs. 

Legs : front tibia; much thicker than in $, anterior margin very convex. 
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Eedcscnbed from a $ from DeHgoa Baj, and a ? from Buvuma L, Lake Victom, 
Uganda tjpcs of redescription m British (Natural Historj), and spccnll) labelled 

This easilj -recognised species, perhaps the handsomest of the African representatives of 
the genus Julamts, uas met vrith in the Bahr-El-Ghazal, lu Februar), 1905, bj Jilajor R If 
Penton, DSO,RA.JLC A second specimen m the Museum collection, labelled “White 
Nile,” Mas taken by Consul Pethenck about 18G2 As sho\vn by tho extensive series of 
specimens m the possession of the Museum, the range of T a/rieanu* extends from Natal to 
tho East Africa Protectorate and the Nile Pro\mces of the Egyptian Sudan, and westwards 
at least as far north as Angola Although the possible distinctness of the two species uas 
hinted at long ago by Loew (^op eit, p [109] 37), 7 afncanus has hitherto been confused 
Mith tho closely similar T iafipeit, Jfacfj (Diplbrcs Exotiqiies, I 1, p 119 (1838) ), which 
was originally described from Senegal Tho latter species agrees uith T o/nromM in the 
coloration and markings of thebodj, as also in the general arrangement of thening markings 
but IS distinguished by the brown on the costal border not being continued bc}ond the 
stigma (no infuscation at tho tips of the second and of the upper branch of tho third vein), 
and by the brown band across the middle of tho wing not reaching tho hind ma^n 
'Jhlanua latipes, Macq , does not appear to reach South Africa, but apparently extends across 
the Continent from nest to east, since the Museum possesses two females taken in Senaar, on 
the Blue Nile, in September, 1902, by Major H N Dunn, it is therefore po«sibIo that both 
T latipes and T a/neamis will bo found existing together m Kordofim or the Bahr-El 
Gliazol It may bo worth) of note that a female of T latijm m tlio ^lusciim collection, 
from the neighbourhood of Pawa on the Kntsma-Sokoto Boundarj, Northern Nigeria, taken 
m August, 1904 {the Acting Rcndent of Kano, per Sir F D Lugard, 1C.C G ), was 
receiAed with four specimens of 7a/»<ui«« urqatv*, Aust, and a fifth Jnlanu^ too much 
damaged to bo determinable, with the folloiving general label b) the Acting Resident of 
Kano “ Waj am fly kills horses ’ 

Talanus a/rteanus and /’ latipei arc members of what ma) be termed the ‘ Tabanns 
fasciatus group," tho species belonging to which in addition to tho general Ntllowi-^h, 
ochraceoiis or ferniginons colour of tlio body arc charactcri«cd b\ the jhi-'^cssiou of swollen 
front tibim and banded wmg^ Besides tho species mcntionetl tho Museum collection 
includes representatives of three others which have )et to be described rahnnui m ten 
Infis^ivius, Macq , which is found from Natal to Bnti'-h Central Africa, ma) Ito ngardid as 
an offshoot of the group in question, since, although the front tibi e are distinctU swolltii 
the ground colour of the body is dark brown, the legs arc pale instead of black ns is iisinlK 
tho case in the T /nwia/m group, and the wings instead of being bandid arc bhtclitd or 
spctkkd with brown 


NON-BLOOD-SUCKING SPECIES 
Tamil) MUSCIDiE 
Genus Ptcnosoma, Br and von Berg 

Although tho specie^ of the genus Jhicno*oma are incapable of sucking bloo-1, thc\ iua\ 
ver) i»os«ibl\ pla) n part in the di-'-oraination of “uch di'oa'ses as choUnnnd cnttncftMr, 
since Iheir habits are similar to those of the IIou«5e-Fh* Tlic\ swarm alfout filth tnnchi-s, 
and breed in fecal nutter and offal of all kinds. 

•(y I- Aosten, “The Hon«e'Hy sad Certain Allied 6p<Nici &$ Diwcrola-iton t f I e'eri'* terer am 
Troop* Jn the Field “ Journal of the Koyal Army Medical Corja, Jone, 1»I, pp. \ 1C, Plate* I ard 1 1 
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Pycnosoma 

marginale 


Pycnosoma 

putorium 


Pi/cnosoma marginale, Wied. 

(Fig. 29) 

Musca marghialis, Wiedemann, Aiisserenropiiisclio zweiflngelige Insekten, 11. (1830), 
p. 395. 

Ftjcnoaoma marginale, Austen, Annals and Magazine of Natural History, Ser. 7, 
Vol. XVII. (March 1906), p. 302 : g.v. for full synonymy. 

In November 1905, this species was found by klajor G. Dansey Browning, E.A.]\I.C., 
to be common on the Jur Biver, Bahr-El-Gliazal (Long. 8° 2' N.), at ordure. Pgcnosoma 
marginale is ‘‘ a thick-set, stoutly built fly, with orange-buff-coloured face, and shining, 
metallic plum-purple or metallic green body, recognisable at once by the dark brown front 
border to the wings.” The species is distributed throughout Tropical and Siib-Tropical 
Africa, and is also abundant in the Transvaal and Natal ; eastwards its range includes 
Arabia, and even extends as far ns Quetta. 



Fic. 29— Pycnosoma maroinalk, Wied. ? 

Tropic.lI, Sub-Tropical, and S. Africa, and e.istward.s to Quetta. 

Face, orange-buff; front, ochraceous-rufous ; body, metallic plum-purple or metallic green, with dark bands on abdomen ; 
legs, black ; wings with a dark brown basal patch and stripe along fore border. 





Fig. 30.— Pycnosoma putorium, Wied. ? 

Sierra Leone to the Congo Free State and the Egyptian Sudan. 

Body metallic bluish-green, last two segments of abdomen brassy ; 
transverse bands dull blue-black. 


Pycnosoma putorium, Wied. 

(Fig. 30) 

Muscaputoria, Wiedemann, Atisser- 
europaische zweifliigelige Insekten, II. 
(1830), p. 403. 

Pycnosoma ]yutorium, Austen, Annals 
and Magazine of Natural History, 
Ser. 7, Vol. XVII. (March 1906), p. 303. 

This common West African species, 
which is found from Sierra Leone to the 
Congo Free State, was met with by 
Col. G. D. Hunter, D.S.O., in May, 
1905, on a boat on the White Nile, 
a few miles north of Melut, and also to 
the south of Lake No. 


* Austen, Journal of the Royal Army ISIedical Corps, loc. ciL, p. 13. 
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BY 

Frfd Y TiiEonviD, xV 

Vice Pnncipal and Economic Zoologi'?t io the SE xVgncultiml College, rrc^sulcnt of the 
Association of Economic Biologists of Britain , Foreign Member of the A«socntion 
of Economic Entomologists, AVashington, USA., etc 

PART I 

Sfcond Refort on the Mosquitoes or Cuiicidf of the Sudan 


Several mosquitoes new to the Sudan have been collected during the paist jear, mehiling 
a representative of a new genus and three non species The males of three species 
described m the last report ha\e also been found 

A slide has also been sent of some aquatic lar\a. which were said to be prc}ing on 
the mosquito larvm in pools This cannot be reproduced nor can the larMC be identified 
Borne aro young Dragon Flies (Odonata) 

The new genus described heie comes near StegoniMa and has been called QuanMe^owyia 
the species much resembling the East Indian SUgcm^yia miteUan'i (\^ alkcr) 

Another new species is placed m Mansonia, but I am not sure if there, art nut 
traces of flat scutellar scale's if so it must be cvcludcd from that gciuis and must 
constitute the tjpo of a new one 

The species new to the Sudan but prcMOUsl) known in Africa arc Crllia ngutniw^i 
Theobald, Cukx luteolateralis Theobald, CuUt hmHttjHtlpii Theobald, the males of 
J/y oniyia luli, Theobald and Uranotanta bol/outi Theobald are dcseribid and two 
other new Culex, named Culex ruhinotv^ aiul Cultx neartx 

xl xleomyia tqnamvnpennn (Ambalzagn) should hnec been intlulcd before as it w is 
recorded m nn Monograph in 1903 and now Colonel Fenton P M 0 has found it 
again Dr B dfoiir has also bred i vUr Uqnpfr of Grandpre 

There are probablj a great number of Sudnneet Culiti la but tin j must U it 

icall^ collected and bred and their laraa? and pujix kc]t so tint tliiv cm It jrojirh 
descnlcd bifore we phnll make much j regress m the matter Damaged mitcrnl is 
ib-oltss so are lar^T if we do not know the adults the} gne rise to 

Genus ANOniFLF'? Alcigen 
b}st Beschr I, 10 (1818) 
iMono Culieil I. p ll'i (1901) and III, p 17 (1003) 

Aiiophdes trfJlcoi>tci,T!h<'o\ x\\ First Kept Gord Coll ^^^1I I al»s , p fl (1^101) 

Flash ppocimcus of tins pjecus base been taken In Colonel Pinton on tin Jiir and at 
Meshrn 

It has al o occurred in the Aden Hinterland specimens haamg Ucn sent int I a Cq lam 
Patton I if S , who liowtvtr, does not agree that tht> Islong to arij Rj*tiKs I cm otil\ 
fu} that till} <xrr the sime as the 8|vcirotn3 I elt'^TibiHl from the Sudan 
The malo has not }it Ikcu fouml 
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Myzomyia nili 


Genus Myzomyia., Blanchard. (Geassia, Theobald) 

Myzomyia nili, Theobald. First Eept. Gord. Coll. Well. Labs., p. 66 (1904) 

The female of this species was described in the last report. No males had then been 
found. Three have since been sent me by Dr. Balfour, but no more females, there is no 
doubt, however, as to the species. 

Male. Head brown with bright gTey sheen, the median upright-forked scales creamy 
grey, the lateral dark brown, a median tuft of grey scales between the eyes; antennse 

bright ochreous brown with deep brown verticillate hairs, the 
long apical segments brown, the large basal segment deep brown ; 
proboscis long and thin, deep brown, the scales closely appressed ; 
palpi (Fig. 31, a) with the last two segments swollen, the apical 
one ends bluntly acuminate and is about half the length of the 
penultimate ; the palpi are brown except the apex on which 
there are grey scales, there are also golden brown hairs on the 
last two segments ; clypeus brown ; there are also two bright 
golden ehsetm projecting between the eyes. 

Thorax deep brown with a greyish sheen, the deep brown 
also appearing as indistinct lines on the grey area ; in front 
projecting over the head is a tuft of long, narrow-curved grey 
scales, the surface of the thorax ornamented with golden curved 
hair-like scales and scanty golden brown bristles; scutellum 
brown, paler at the edge with numerous pale golden brown 
border-bristles ; metanotum brown ; pleurm ochreous brown. 

Abdomen brown with a median darker line, shiny, with pale 
golden hairs. 

Legs deep brow, thin and long, with traces of pale areas 
at the apices of the tibiae; fore ungues unequal, the larger 
uniserrated, the smaller very minute, simple, looking like a 
second spine to the larger one ; mid and hind equal and simple. 

Wings mostly black scaled, with three creamy white costal spots spreading on to the 
first long vein across the subcostal ; the scales are also pale on the base of the fork-cells and 
at the cross-veins, also on the lower branch of the fifth and on its stem and on the sixth ; 
fringe dusky, traces of pale area at the lower branch of the fourth and upper branch of the 
fifth ; first fork-cell considerably longer, very little narrower than the second posterior cell, 
its stem about two-thirds the length of the cell ; stem of the second posterior longer than 
the cell by about half the cell’s length ; mid cross-vein a little nearer the apex than the 
supernumerary, the posterior not quite its own length nearer the base than the mid 
cross-vein. 

Male genitalia (Fig. 31) mth the claspers (c) curved apically where they are slightly 
swollen, a longish median process between the two basal lobes with three broad swoi-d 
shaped cluetm on each side, near the apex (b). 

Length. 3 to 3‘5 mm. 

Habitat. Lado. (Sheffield Neave, Esq.) 

Time of cajjturc. February. 

Observations. Described from three perfect males. 



Fio. 31.— Myzomyia nili, Theob. 
A Male palp; 

B Process on male genitalia ; 
c Clasper. 
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The females \\ero taken at Jebel Akmct Aga on the 'Wlute Nile, al«o on the JlidJlc 
Sobat 

ifyzomi/ia fnnesta, Giles Hand Bk Jllobq.p 162 (1902), Giles , llono Culicul I, 
p 178 (1901), and HI p 81 (1903) , First Kept Gonl Coll Well Labs , p 68 (1901) 

Dr Balfour wites that this common Afncan species has been taken in numbers on the 
BIug Nile Colonel Penton also took it on the Jur and at Meshra 


Genus Clllia, Theobald 

Blono Gulicid III , p 107 (1903) ^ 

Celha sjiiamo^a, Tlicobald Anopheles tquatnosa, Theobald squanovi 

Mono Cuheid I, p 167 (1901) and III, p 109 (1003) 

This Anophelmo has beta t ikcn by Colonel Penton, P M 0 , at Meshra in the Bahr- 
ELGhazal 

It has been reccnllj sent me from Godokoro ns well b) Dr Aubrej Hodges It also 
occurs o\er Ugand i, Mashonaland and the Tnnsaaal It was onginallj described from 
specimens taken in Mashonaland bj Mr Marshall and m British Central Africa bj 
Dr Daniels 

This Cellia is very marked and can at once be told from the other member of the 
genus found in Dgjpt and the Sudan, mz C pharcenns (Thcob ) bj its black colour 
and uhito markings There are whit© scales on the thorax, three white Imcs on the pleure 
and black, broiiz) and ochreous scales on the black abdomen which has nUo black lateral 
tufts of scales Tho dark scaled mngs have three promintnl and two small bag'll nhito 
costal spots, and tho legs are mottled and banded with white I haie not >ct seen a male 
of this Ctllia It mil probably bo found all along tlie Nile 

Genus MYZoniirsciius Blanchard 


Comp Bend Hebd Soc <1 Biol No 23, p 795 (1002) 

Mono Culictd HI p 81 (Thcob ild) 

Mtj.orhjiichHs paluihs, Theobald Bepts Malarial Comm Boj Soc Eng p 75 
(1900), Mono Culicid I.p 128 (1901) and III , p 86 (1903), First Bept Gord Coll 
Well Labs , p 70 (1904) 


Tins species has been taken in 
abundance b) Colonel Penton on the Jur 
and nt Jlcshra during the past jear 

It IS e\idtntl} common m the Bahr- 
E1 Ghazni 

Genus Qoasistioojiyia, iio\ gen 
Head (Pig 32, a) clothed with flat 
scales , palpi short and spatulate lu the $ , 
eljptus with a dMinct carina and lateral 
pronmunces Steoml segimnt of the 
antennx much I n^er than the followang 
ones Mesothomx (n),mth narrow*curacd 
scales of two sizes and with two pronounced 
art \s of jl it *efile^ before the tcufellum («i), 
one on each side of tho I are area in 
front of it, scutellum (t) with flat scales 





I((l 

.-W 






A lind • t nor-tn •''»Trir Cm • Tlx 

sd U<c R>«K«a<.lbsi, c 


Mrtorhjrncbui 

paluUit 
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Abdomen and legs normal. Wings densely scaled, with long, straight, rather broad, linear 
scales, and short, broad, fiat, median ones ; the branches of the fifth long vein nearly as 
long as the stem ; the fringe long, the median sized scales apparently all crossing the large 
ones ; costal border spiny. 

The g palpi are apparently composed of three segments, the basal one very small ; 
the second smaller than the third, which is as long as the rest of the palp, swelling 
apically, the apex truncated, and on the inner side are two slight notches (Fig. 33, b). In 
Stegomyia they are the same size apically, tapering to an abrupt acute end (a). This 
genus comes close to Stegomyia, but differs in (1) the marked fiat scales on the mesonotum, 
(2) the wing scales, and (3) in the peculiar g palpi and also in (4) the swollen second 
antennal segment. The only species yet found occurs in the Sudan. 


^uasistegom- 
ia unilineata 


Quasistegomyia unilineata, n. sp. 

Head black with a median white line ; palpi black with white apex ; proboscis, black. 
Thorax deep brownish black ivith a median white line, divided by a very narrow dark line, 
which extends about half the length of the mesothorax, there are two small white spots 
where it ends and a white patch in front of the roots of the wings, also a few white 
scales before the white scaled scutellum. Abdomen black with traces of narrow white basal 
bands and large white basal lateral spots. Legs black, base of femora white and with 
some of the segments with basal white bands. Wings brown scaled. 

^ Head black, clothed with fiat black scales with a broad median area of flat white 
ones about three and four scales wide, and a few snow-white small flat scales projecting 
between the eyes, bristles black. 

Clypeus black with a distinct ridge which ends in a lateral prominence on each side ; 

proboscis wide, deep black ; palpi black scaled with 
snow-Avhite apical scales, swollen apically; antennas 
black, basal segment black with a patch of snow-white 
scales on the inside. 

Thorax black, clothed with deep bronzy-brown 
narrow-curved scales, ornamented with a median line 
of narrow-curved almost hair-like white scales, with 
\ a very narrow bare line in the middle showing as a 

^ narrow dark line. This extends about half across 

the mesonotum. Just behind Avhere it ends are two 
small white-scaled spots, one on each side ; over and in 
front of the roots of the wings is a patch of broader snowy-white scales ; behind, bordering 
the sides and overlapping the bare space in front of the scutellum, numerous, irregularly 



Fig. 33. — Palpi and basal segments of antennte of 
Stegomyia scuieilarisy Walker (a and and of 
Quasistegomyia nniiuicata, n. sp., D and b 


placed, broadish narrow-curved scales, and on each side of them near the scutellum a large 
patch of flat black scales ; the whole mesonotum is very bristly, the chmtfe large and black ; 
scutellum ochreous with flat wliite scales and with a few (3 ?) black border-bristles to the 
mid lobe; metanotum dusky black; pleurae dark brown -with flat white scales. Abdomen 
black with dusky black scales, each segment with a more or less narrow band of white scales 
which are most pronounced laterally. There are also very prominent large white basal 
lateral patches, separated from the abdommal bauds ; posterior border-bristles small, very 
pale golden. 

Legs black, bases and venter of femora pale grey to white ; metatarsi and first two tarsi 
of all the legs basally banded with white ; in the fore legs the banding of the second tarsal, 
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rtlmost impereoptible (I'lst tirM of hind legs* ilsscnt) TJiigiit** ctjual (simpli,'^) Wmgs 
r'^tlitr doii'sel} f<cilcd>Mtli long literil, xnthtr Lroul, scnlc**, ind «itli ^llort broid mivlnii 
ones, fir&t ssuli-margm il cell longer bnl hcartclj m} n irrower tlinn the Mtond po-'ttnor ctll, 
its base about level with that of llio Kteond iio'stenor cell, itb stein about two-thirds the 
length of the cell, stem of the second |>osttnor tell ntirl) as long ns tiie tell, posterior 
crobs-vcin sloping towards the biso of the wing, about three timts its own length distuit 
from the mid cruss-\ein, the hr inches of the fifth long \tm ver) long, the cell being neirU 
as long as the stem , fringe long and dense, tsptcull} «t the ipe\ where the lies are hroul 
and sword shaped , the median si7cd fringe scales, slope acro-s the long ones 

I puijtlt 3 mm 

IlaliUd llahr-I-il Ghazil (Jlajor Br\j) 

'JimeoJ appearance beptemher (1900) 

Ob-<priaUon8 In general ippe innee this 8 |h cits is just like the f^legnnpui ^cutrlUvi'i 
of Walker It was nearlj placed on one bide is sutli but hickil) the flit bcalts on the 
mebonotum at the sides of the hire Ppito m front of the stutelhim were iiotuod The 
median hiherj line also shows a centnl, dark thin line, not seen m the Bistem spitits nor 
arc the two small thoracic spots There are aUo marked |Kculimtitb ni the wings, pilpi and 
autenmo, bO that it must elcirl} bo phecd in a new genus The bpctuiitn bear* a note, 
“ bred from a tree,’ presumablj from a I irv 1 1 iken m a hollow tne It is Mid to be a ver) 
irritating species 

Tho Innd legs were too damigid to discnbi The hpetimcn w is collected b) 
JIujor Braj Stetjnnrina rciiUUarn (Walker) is iBo a trie and bimboo breeder 

Genus Theodm D isiu \, Bluicliird 
Thtobihlia Neviu Ltiiuurt 
Comp Bend d bs i[ ] boe Blul , 
29 Xov (19Ui) 

Mono Culiiid III p IIB (1991) 

I fool>ah{intllti ^/xilhipnlj ««, 
iloiidam 

Dipt Hal, Prodro , I (IbS(j) , Mono 
Culictd I, p (1901), and III 
p 151(1993) 

I'irst Kept Gord Cull \\tll LaN 
p 73 (1901) 

This nHcus b IS !«.( 11 fuinid again 
in the bud in, and Mr Willeoeks b< mis 
lilt niinv from Bg>pt 

I,arv e and pupi hiv< Im«ii foiin I 
in Khartoum, and an di-sriNsl lien 
as the) have not pniiui^lv Uan 
(Tuiuncd and fit,und 

The bjKainKns an I idh nmnntid 
so tint onlv a few chimeters can be 

gutu 



Tl bolul 1 nrlU 

jpiih [ial{ * 


1 tc„ Si — Lasyal »in Jv cr Ti i. 


*> ATXirALtiV RmUni. 



72 


EEPOKT ON ECONOMIC ENTOMOLOGY 


Culex 

hirsutipalpis 


The larva when mature is 8 mm. long. The head is bright chestnut brown, with black 
63^8 and band across the nape, not so wide as the thorax. Thorax and abdomen 
greenish-brown ; siphon brown. The antennae (Fig. 35, d) are simple and tubular, and end 
in a short spine or two ; on the side towards the apical half is a three-rayed bristle, in a 
line between the antennae are two-median single bristles, and one on each side composed 
of three rays ; projecting from the front of the head are two flat curved spines ending in 
three digit-like processers (b) ; the clypeus (c) is acutely triangular, the bases are drawn 
doivn on each side, the lateral serrations numerous and small ; just in front of the eyes is 
a four-rayed bristle. 

The thorax bears long dense lateral plumose tufts, with smaller short simple tufts in 
four rows dorsally. 

The flrst three abdominal segments bear a tuft of several plumose chsetse on each side, 
the fourth three setae, and the next three two setae. The siphon (a) is short and thick, and 

bears two combs of seven long, 



thick, thorn-like spines; the axial 
papillte are bluntly acuminate. 

The -pupa is 5 mm. long, the 
two thoracic air siphons (g) are 
large and much expanded, one 
free border being raised into a 
prominence, the segments are 
deeply indented ventrally ; the 
two anal plates are very broad 
(f), and the free end flnely 
ciliated along the border, the 
axial rod is asymmetrical; there 
are simple bristles on the head, 
compound tufts on the thorax, 
that on the posterior dorsal surface 
of the last segment most 
prominent. 

Genus Culex, Linnaeus 
Syst. Nat. Linn. (1735) ; Mono. 

Culicid. I., p. 326 (1901) 

Culex hirsutipalpis, Theobald. 

Mono. Culicid. L, p. 379 (1901) 

A single female fromElObeid, 
in Kordofan, sent by Dr. Balfour, 
and collected by Captain Hughes. 
It is quite typical but does not 


Fig. 35. — I..arval and pupiT.! characters of Rondani 

A Farval sipliojij n 1 spine of siphon j z? 2 of comb; u Anterior region of 
head; c Clypeus; d Antenna; i: An anal plate of larva; k Ana! plate of pupa; 
c Siphon of pupa. 


show the two pale thoracic spots 
seen in most specimens. 

This Culex was originally 


described from 


klashonaland, it also occurs commonly in the Transvaal, Gambia, Gold 


Coast, and is probably existing all over Africa. 












74 


EEPOET ON ECONOMIC ENTOMOLOGY 


Culex 

luteolaterali': 


Tile thorax is brown, covered with deep golden brown scales, and some pale creamy 
ones, the latter nsnally form two more or less distinct spots on the mesonotnm, there are 
also paler scales in front of the scutellnin, over the roots of the wings, three rows of hlaek 
bristles and many over the base of the wings. The proboscis is deep brown at the base 
and towards the end, the middle forming a broad pale hand, the extreme apex is testaceous. 

The abdomen is brown with basal semi-circular median yellow patches and basal 
lateral white spots. 

The legs brown, the segments with apical and basal pale bands, except the last tarsal 
in the fore and mid legs, which are all dark brown. Ungues in female all equal and simple. 
In the male the proboscis has a narrow median pale band ; the palpi are brown, longer 
than the proboscis by nearly the last two segments, apical segment acuminate with a narrow 
yellow apical band and a broad basal one, the peunltimate segment also with a basal yellow 
band, the antepenultimate with a broad, pale band and a narrow one towards its base, hair 
tufts on the last two segments and the apex of the antepenultimate, long and black ; fore 
and mid ungues unequal, both uniserrate, hind equal and simple. 

The Sudan specimen measured 5‘5 mm. 

Cidcx luteolateralh, Theob. Mono. Culieid. II., p. 71 (1901) 

A single ^ of this very marked species, in bad condition, has been sent by Dr. Balfour. 
The only variation from the type is that the distribution of the yellow and black vein scales 

is slightly different. 

The species can at once be told 
from any other known Sudanese 
mosquito. 

The head has narrow-curved 
golden scales in the middle, flat 
ochreous and dusky ones at the 
sides ; the proboscis is black and the 
palpi orange scaled at the base, black 
at the tip. 

The thorax is deep black with a 
broad line of bright orange-yellow 
scales on each side of the mesonotum, 
there are also a few scattered gold 
scales amongst the narrow dull brown 
ones that adorn the middle of the 
mesonotum. 

The abdomen is black with violet 
reflections and with basal creamy 
yellow bands to the segments, and 
also small lateral basal spots. 

Legs dull ochreous with brown scales, unbanded, but the base and venter of the 
femora are ochreous ; fore and mid ungues equal and uniserrated, hind equal and simple 
in the female. In the male the fore and mid ungues are unequal, both uniserrate, hind 
equal and simple. 

The wings, in the type, are clothed with black and yellow scales, black on the costa and 



Fig. 36. — CuLtx LUTEOLATtRALii., Theob. ¥ 
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on all the third long vein, on the hrunehes of tlie fourth and some on iho sixth, all the rest 
dull yellowish with a few dusky scales licre and there. First snhinarginal cell longer and 
narrower than the second j)osterior cell, its base nearer the base of the wing than that of 
the second posterior cell, its stem less than one-half the length of the cell; posterior 


cross-vein more than its own length distant from the mid cross-vein. 

Tn the Sudan specimen the yellow scales are confined to the base of the first 
longitudinal vein and along the stem of the fifth long vein, and a few may be detected 
here and there elsewhere. 

Lcniith of ^ 3‘5 to mm. ; ^ d'h to 5 mm. 

Habitat. Mashonaland, Natal, Transvaal, Gambia, )Sierra Leone, hfalay States. 

The Sudan specimen came from the Blue Nile (Jfr. Friedrichs). This insect has 
evidently a wide distribution for 1 can see no difierence between those from Africa and 
those from the lifalay States. TJr, Aubrey Hodges has recently written me that it is 
common around Gondok’oro. 


Culcx ncavci 


Cuhr iiaaret, n. sp. 

Head brown with a grey patch on each side ; proboscis deep brown, unbauded. Thorax 
adorned with rich golden-brown scales. Abdomen brown, unbanded, but the segments with 
few scales at their base giving a quasi-banded appearance, all the segments with basal 
lateral white spots. Legs brown, unbanded, the femora pale grey ventrally and at the base; 
the hind metatarsi and tibim of equal length ; wings of typical Culcx form. 

Faiiali'. Head brown, clothed with narrow-curved pale grey scales amongst whicli are 
numerous upright black forked scales (the general effect being brownish when seen with the 
hand lens only), on each side a patch of flat white scales ; clypeus, palpi (Fig. 37, B 1) and 
proboscis deep brown ; antenmo brownish black, the basal segment paler with a few pale 
scales. Thorax deep brown with narrow-curved goldeu-broum scales all sloping backwards 
with two more or less distinct parallel median bare lines, broAV7i bristles which are numerous 

over the roots of the wings | prothoracic 
lobes with grey scales ; scutellum pale 
brown with narrow-curved greyish scales 
and broun border-bristles; metanotum 
pale chestnut-brown ; pleurm pale grey 
with a few pale scales. 

Abdomen pale grejnsh - brown 
covered with deep brown scales, which 
are tliinly disposed at the base of the 
segments which thus present a faint 
false banding ; basal segment pallid 
with two patches of dark brown scales 
from which arise two groups of short 
golden-brown hairs which curve out- 
wards, and numerous longer pale-brown 
hairs from the body of the segment ; posterior border-bristles of irregular sizes, indistinct, 
dirll, pale and dusky-brown ; each segment has prominent basal white lateral spots. 

Legs deep brown, unhanded, femora all pale grey below, the hind ones grey above at the 
base as well, apex of the femora with a pale grey spot ; hind metartarsi and tibim of equal 
length ; rmgues all equal and simple. 









Culex 

rubinotus 
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Wings witli typical brown Culex scales ; the first sub-marginal cell considerably longer 
but only slightly narrower than the second posterior cell, its base slightly nearer the base of 
the wing than that of the second posterior cell, its stem less than one-thhd the length of the 
cell, stem of the second posterior cell about two-thirds the length of the cell; posterior 
cross-vein nearly twice its oivn length distant from the mid. Halteres with grey stem and 
fuscous knob. 

Length 4 mm. 

Habitat. Luala's; Lado, Upper White Nile ; (Sheffield Neave, Esq.). 

Lime of Capture. January (28/1/05), and February. 

Observations. Described from three females, all in perfect condition, one gorged with 
blood and quite black. 

The species comes near Culex vindis (Theob,), but can at once be told by the 
different wing venation, pale grey pleurae, and from the next allied species by the hind 
metatarsi and tibiae being the same length, and by the differences of the palpi and antennae 
shown in Figure 37. 

One specimen shows the stem of the first sub-marginal cell slightly longer than the rest. 

The scales on the basal lobe of the antennae I have not noticed before in any true Culex. 

The species appears to be common, and may easily be confused with C. viridis and the 
other allied species described here. 

Cidex rubinotus, n. sp. 

Head brown with dull golden scales, creamy at the sides. Proboscis, palpi and 
antennas, brown. Thorax, bright reddish-brown with scanty narrow-curved blacldsh scales. 
Abdomen clothed with deep blackish-brown scales and ivith traces of apical creamy- white 
lateral spots, no basal bauds. Legs yellowish-brown clothed with dusky brown scales; 
hind metatarsi longer than the hind tibiae. 

^ Head bromi with small narrow-curved dull golden scales, some rather long ; black 
upright forked scales and black bristles, pale creamy flat scales laterally ; clypeus brown 
with an apparent median transverse sulcus indented in the middle ; palpi (Fig. 37, A 1) 
densely scaled with deep brown scales and with numerous deep brown bristles, base testaceous, 
the scales being scanty ; proboscis deep brown, swelling apically. 

Thorax bright reddish-brown, with scanty, small, narrow-curved blackish scales 
(somewhat denuded) and with black bristles ; seutellum the same colour with similar dark 
scales, posterior border-bristles of the mid lobe, six in number, three on each side with a 
wide median space ; metanotum, pale ochreous brown ; pleurae, pale ochreous with a few 
fiat dusky scales and small curved black chaetse. 

Abdomen clothed with deep, dusky, blackish-brown scales, with traces of apical lateral 
creamy spots ; basal segment testaceous with a median patch of black scales from which 
proceeds a line of a few dull brown chmtse, numerous other longer ones proceed from the 
nude part of the segment ; posterior border-bristles dull golden-brown, long at the sides, 
shorter in the middle ; venter with many pale creamy scales. 

Legs unhanded, yellowish broum, covered with dusky brown scales, the ground colour 
showing through basally ; ungues small, equal and simple ; the hind metatarsi a little longer 
than the hind tibim. 

AVings with the fork-cells rather short, the first sub-marginal cell much longer and 
narrower than the second posterior cell, its stem about one-third the length of the cell, 
its base nearer the base of the wing than that of the second posterior ; second posterior cell 
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wpIo, t)ie l»r inches turning out at tlit apex, its stem nlKiut two-thinls the liiigtli of tlie nil 
cross-\cuis lirg<,thc mnl longer than the snjKrnumtrin, nlwut the sinio length as the 
posterior one, nliich is distant from the iiiid noirl} twite its own length , t-cahs at flu apices 
of the ^tiDS somewhat broader than la usual in Cuitt 
Iliilteres with pnk stem and fuscoua hnob 
length 1 to 4 5 mm 

Uahital Links, Upper White Nile (Shtflield Xeaie, ) 
rim< of Ca] fun Janinrj 

Obsf^naltoin Described from two fiiinlts The species is %cr) marked, the bright 
reddish brown thorx\ eontristing atrongl) with the dirk iinlnndee! abdomtn The tlionx m 
botli Rpecimtiis IS slight!} denuded but whit stales rimiiii art elistmetl} bhek and small 
The structure of the second posterior etll is aiUu clmncteristic Ihe abdomen shows (\in 
indistinctlv) apical lateral cream} spots Iht female pilpi arc composed tif four 
tho three basal ones are simll, the apical ont is as long ns tlit ba«d three and emls Idtinfl} , 
the apicil hognient is spmose, the pemillimate has one long nndstieral aniall lIixIt the 
nnfepemiltjmate Ina tiro long and some sm ill one s 


CHlfi tiriifm, Thoob 
Jfoiio Cuhcid ni p 212 (1901) 

Finst Deport Gord Coll Well Libs p 73(1904) 

A fenialo and two males which rt'tmblt flit t\p« in all thnnultrs 
llitre are no structural difTereiices from the t\|K Ihev rtstnihli hjitcmiciis I Inio 
seen from Gamlia iiul UguvU The ulluuun is unbinled othtrwnc the sj'tcics looks 
at first imich like Cn/f < fuluou* Wied ot Cttln ptUuUngh ilo^ llitob 

It Ins been rccordul from Ugund » G ind 1 1 8nrr» Iaoih and before from the Sudan 
(First Deport p 71) Tho jileurt an \en green just as destrikd m the tipi The colour 
was not due to icrdigris showing through tin pdt grti plturc in I at one time thought 

'111! rnh grnii plture art nr} 
elnricteristle of the spftles I he 
feiiinh pilp am! ^eiond antiiiiml 
segimnt show Ihi difli re me between 
the two alliid j«|siiis and nnUf 
wIikIi I nnluultedh (Iieti all as 
one III the. priMous rejnirl 

Ohr ,U, 'llifobill 

Fit>t Dejvort Will Iil>s,G C, 
p 7t (10(11) 

liie f( m ill utih of this sjscKs 
husken pre\ion-l\ niunlNl 

Surd iinhs hne nt'inth k-»n 
tike II from one of whidi the {n<snl 
desenption isdriwn up 

^ Hill desp Irown with 
nimiw-tuned gnv ►eifis, wuh u 
imlim diiilmg lim, nnmtruus up 
In sv eiL.% • ti-t 4 nj.lil lliek an 1 oehnoiis furkMl 
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Wings with typical bi'own Cnlcx scales ; the first sub-marginal cell considerably longer 
but only slightly narrower than the second posterior cell, its base slightly nearer the base of 
the Aving than that of the seco}id posterior cell, its stem less than one-third the length of the 
cell, stem of the second posterior cell about tivo-thirds the length of the cell ; posterior 
cross-vein nearly twice its owi length distant from the mid. Halteres ivith grey stem and 
fuscous knob. 

Length 4 mm. 

llahitat. Luala’s; Lado, tipper White Nile; (ShclTield Neave, Esq,). 

2'imc of Capture, January (28/1/05), and February. 

Observations. Described from three females, all in perfect condition, one gorged Avith 
blood and quite black. 

The species comes near Culex riridis (Theob.), but can at once be told by the 
different Aving venation, pale grey pleurje, and from the next allied species by the hind 
metatarsi and tibiaj being the same length, and by the differences of the palpi and antennm 
shoAATi in Figure 37. 

One specimen shoAVs the stem of the first sub-marginal cell slightly longer than the rest. 

The scales on the basal lobe of the antennm I liaA’c not noticed before in any true Culex. 

The species appears to be common, and may easily be confused AAuth G. riridis and the 
other allied species described here. 

Culex ridnnotus, n. sp. 

Head broAAii Avith dull golden scales, creamy at the sides. Proboscis, palpi and 
antenine, broA\m. Thorax, bright reddish-broAAUi AA'ith scanty narrow-curved blacldsh scales. 
Abdomen clothed Avith deep blackish-broAATi scales and A\dth traces of apical creamy- white 
lateral spots, no basal bands. Legs yelloAsdsh-broAvn clothed AAuth dusky broAvn scales; 
hind metatarsi longer than the hind tibiae. 

^ Head broAAni Avith small narroAA'-curved dull golden scales, some rather long ; black 
upright forked scales and black bristles, pale creamy flat scales laterally ; clypeus broAvn 
Avith an apparent median transverse sulcus indented in the middle ; palpi (Fig. 37, A 1) 
densely scaled Avith deep broAAm scales and A\dth numerous deep broAAm bristles, base testaceous, 
the scales being scanty ; proboscis deep broAvn, SAvelling apically. 

Thorax bright reddish-broAAui, AA'ith scanty, small, narroAA^-curved blacldsh scales 
(someAvhat denuded) and AA'ith black bristles ; scutellum the same colour AAutli similar dark 
scales, posterior border-bristles of the mid lobe, six in number, three on each side AA'ith a 
Avide median space ; metanotum, pale ochreous broAAm ; pleurm, pale ochreous AA'ith a feAV 
flat dusky scales and small curved black chsetm. 

Abdomen clothed Avith deep, dusky, blacldsh-broAvn scales, AA'ith traces of apical lateral 
creamy spots ; basal segment testaceous AA'ith a median patch of black scales from which 
proceeds a line of a feAv dull broAvn chaetm, numerous other longer ones proceed from the 
nude part of the segment ; posterior border-bristles dull golden-broAvn, long at the sides, 
shorter in the middle ; venter Avith many pale creamy scales. 

Legs unbanded, yelloAvisli brown, covered Avith dusky broAvn scales, the ground colour 
shoAving through basally ; ungues small, equal and simple ; the hind metatarsi a little longer 
than the hind tibim. 

Wings Avith the fork-cells rather short, the first sub-marginal cell much longer and 
narroAver than the second posterior cell, its stem about one-third the length of the cell, 
its base nearer the base of the wing than that of the second posterior ; second posterior cell 
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mdc, t?je l/ntnefics turning ant at t?K ajtcx, ifs Mem nUnt two-tlur<I-< tlu Kiigth of tfic rt {f , 
cro'js^cins largo, l!ic nu<l longer thin the sujiornunnrin, the binie hiigth as tliiJ 
posterior one, nnIucIi h from the ini 1 nonrl) twice its ovni length , ptnlc-i nt tin npicoa 

of the \euis sotnonhat broader thm i3 in Cnlet 
Haltcrti with p ile siun ami fuscou'? hnoh 
Li'nnih 4 to 4 5 mni 

Ilahtat Linl 1 * 1 , Upper ^Vlule Nile (Shtfiiolil Neale Esq) 

Ttmo of Capfure Jmiiar) 

Oismotioiit Bt'scnboil froni two females Tht spccits i<? icri marked, the bright 
reddixh brown thorax contnwting strongU with the dark nnl imbd nbiloinen Tlie thorn in 
both p^KCimtus is nhghtl) <lcnudt<l but what -uahs rtmun an di^tinctl) bhuk and '^inall 
The structure, of the second posterior ctll is also charatltrwtic The iilKlomcn shows (mtv 
indistmctl)) apicil htcral cream) spots Ihc female pdpi art toinpo'cd of four segnunts, 
the three hasal ones arc «mall, the apical one is as long at the bi>.il thne and tn Is lliintl) , 
the apicil segmont is spmosc the ptnnhimiti has out long and ts-unl small cho-t^ the 
antepenultimate lias t«o long and eomt utiull ones 

iuh Theob 

lilono Ctilicil III p 212(1903) 

First Eeport Gord Coll \\<ll libs p 73 (1904) 

A femnlo and two malts wlutU rtM.mbh the tsjw in nl! liiaraetirs tuiMTinda 

There nro no stnictural <hn<.rpncts from the ttiw ilu) riMmlde specimens I Imve 
seen from Oatnbm and Ugvndi 'ihi alKloimn is imbimUil othorai't tlit fjKCies look^ 
at first much like Cult < fit* j iif Kd or Culer p tlltthcrph r/ 1 , 3 in ob 

It has htn recorded from Ugmla GamluH Sum lAom and before from the Sudan 
(First Eeport, p 73) Tito phnrt are \er\ green jn-t ns described in tin t\j>t H^'‘olour 
was not due to lerdigns showutg through the pile gre\ plewrc as ' 

The nt h gi 
ih eraeteristir 
female palp 

sognunl short tAi difbrtnee Isitweeti 
tlu <«{ Vcies and nmh*, 

wl(ie^/l rnidoubfidlV pluced all u* 

/tftie^m the [reuous repnirt 
Cafec jialhif •ccyi/ud i, '1 
First Keport, Well E »bs , G C , 
p 73 (190-1) 

The female ojih of this P)>ecies 
his been preMoii'-l) rtconled 

fuetral wales luec reccntl) been 
taktn, from om of which the present 
description isilriwn up 

g* Jfrad df-cp brown, with 
narrow-ciinod gro) sciles, with a 
mtlivn diMdmg line, numerous up 
nght bhek and ochre ous forked 



ull OoMph-vla 



I at one tn.at tl%rlit 
isn plt,firt are icr)^ 
of thi/ Thu 

wndx^crond antennal 


^K je-Cl; 


rAt.tK*-*rTNf<tA Thf" J 
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,/ 


Mansonia (?) 
nigra 


scales and some blaclc bristles; palpi dusky brown, almost black along the two apical 
segments and on the apex of the antepenultimate, traces of a pale band (very narrow) 
towards tlie base ; bair-tufts deej) biwvn ; proboscis deep brown, thin. 

Thorax much as in the female, but the scanty ornamentation not so distinct ; pleurm 
pale Avith indistinct patches of grey scales. 

Abdomen deep brovm, hairy, the segments with basal white lateral spots, the last 
segment Anth a basal AAdiito band, posterior border-bristles pale golden, short ; lateral hairs 
very long, golden broA\m ; basal segment testaceous, Avith tAvo prominent tufts of black scales. 
OAAing to scant)'^ sealing the abdomen appears to be basally pale banded. 

Legs deep blackish-broA\ai, unbanded ; the coxre and base and venter of femora creamy 

Avhite; a faint, pale, knee spot and a small spot at 
the apex of the tibim. Ungues of the fore legs and 
mid legs unequal, both uniserrated ; the larger fore 
unguis more curved than the mid; hind ones equal 
and simple. 

Genitalia (Fig. 39), \Aith broad flat claspers, ending 
abruptly in a narroAV portion; the foliate plate very 
broad and AA’ith longitudinal striie ; three long flattened 
processes at the side, betAA’een the clasper and the 
foliate plate; the middle spines are the largest, the 
third of these are the shortest; there is also a single 
spine bent lilce a fish hook. 

The tAA’o apical segments of tJie palpi of nearly 
equal length. 

The A’ein scales on the apices of the A’'eins rather 
broader than usual. First submargiual cell longer 
aud narroAver than the second posterior cell, their bases 
about leA’el ; stem of the fii-st submarginal rather less 
than half the length of the cell ; stem of the second 
posterior not long as the cell ; posterior cross-Amin nearly tAvice its oaati length 

distant from the inM cross-vein. 

Lei^gth. 4 y™- 

liabitat. TaPper White Nile. 

Ohservati^^ Described from, three males. Tavo have been dissected. The male 
genitalia marked, otherAvise the male might be mistaken for Culex viridis, Theobald. 

The pale pleurae differs from the female type in which the pleurae are dark, but the 
h/tter effect is undoubtedly due to the body being filled AAuth blood. 

/ The pale scaled head and scutellum should easily separate it AAothout microscopic 
' examination. 

Genus Mansonia, Blanchard 

Comp. Eend., Hebd. Soc. d. Biol., 37, T. lui., p. 1046 (1901) 

Mono. Cuhcid. II., p. 173 (1901) 

Mansonia (?) nigra, nov. sp. 

Thorax very dark broAATi, Avdth dark brown and golden scales forming an irregular 
ornamentation. Proboscis black, AAoth a narrow AAhite band towards its base. Abdomen 
black, Avith narrow, somewhat irregular, white bands and a feAV scattered Avhite scales 



Fig. 39.— Cuunx > '^i.iDOcnpiiAi.A, Theob. S 
Left sici^f genit.nli.-i 
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anti golden bnstlcs l^ega deep blaclvi'^h brown, with pome of the “cgnicnts ^\lth narrow 
white basal bands, and a few ecaltertd pale scales oaer the larger segments mgs with 
\erj deep brown and white scales 

$Hea(l deep blackish brown, clothed with rather broad pale narrow cur\ed pcales on 
the occiput, smaller nan‘OW-cur\ed golden ones around the ejes and pale upright forked 
scales, the sales with grej and black flat scales Proboscis black scaled with a narrow white 
band tow ards its base, and a few white scales here and there on the apie il part , pal| i rather 
swollen apicalK, clothed wntli deep black scales and with two irngular narrow hands of 
white scales on the basal half, cljpeus black, antenna* verj deep brown with brown 
\erticiUate hairs, hasal segment deep Mack anth grc} pheon around the summit, and with 
some small flat creamj scales 

Thorax deep hlackish brown, clothetl with narrow cun cd bronra -brown scales and 
irregularl) ornamented with hroailer narrow cnraid golden scales with broadish narrow curael 
white and black scales at the sides, jnsl before tho roots of the wings a marked pale area m 
front of tho roots of tho wings, and pale scales on each side of the bare space in front of 
tho scutellnm much denuded, deep bhickiah brown with cnr\td pale goldtn scales on the 
niid lobe, wath, apparcntl}, n few flat pale oms basalh jsnle lubes with a few flat Hack 
scales, metanotnm deep brownish black, plonraj deep Irown with small flat crcam\ scabs 
Abdomen deiiselj clothed with flat black scales with irregular apical verj narrow I inds 
of while peaks tho last few segments with traces of mt«lian lateral creann patches and a 
low Rcattored pale scales over all the segments 

liOgs black scaled, the metatarsi and fir^t three (ar«i of all (lie legs with narrow wliiti 
basal bands, and a few pale scattered 
scales on nil the femora and tibix 
ungues equal and simple 

Wings with large black and white 
Jfansoma scales, tho«o on the sixth 
aom large and irregularlj heart shaped , 
posterior border scales of the fringe 
large, with long apical serrations, 
continuations of the scale nbs, fir-t 
RulMiiargmal cell longer and narrower 
than the pccond posterior cell, their 
bases nearlj level, stem of the first 
Rul)-marginal rather more than one-third 
the length of the cell , ptom of the 
Pieond posterior rather more than two- 
thirds the hngth of the cell, postenor 
cross \im about twin its own hngth 
distant from tin mid 
I 1 mm 

Ifnhliit Sulin, Itliu Nik (Mr Frudmlis) 

Ohrniliou* A ier\ dark p|hh u s, looking almost Hack, witk pakr markings The 
wmg peaks jriseut a plight mohfieation in certain anas Itt the Irti ^Imsonia tijx, I ut 
most an nomul Tlu>sc* on the pixth Min an %cn lirg< »nlimgulirl\ heart •‘linj'-'il 

llnforlunitoU tin scute Hum was pirtK dfiiud d, I ut as far ns I can ditcs-t thin an 
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^deomyia 

squammipenna 


Uranotsenia 

balfouri 


a few flat scales on the lateral lobes left and a few at the base of the mid lobe, if these are in 
their normal position the species must form the type of a new genus. As there were some 
other detached scales on the scutellum, clearly head scales, it may be that the flat ones are 
also stray ones from another part of the body. 

The .species is very marlced, but the exact generic position must be left pro tem. 

Dr. Balfour, who sent the specimen, pointed out that there were bluish-purple and 
green scales laterally on the abdomen. I could not detect these, probably owing to 
fading after death. 

Genus ^Edeomyia, Theobald 
Mono. Culieid. II., p. 218 (1901) 
jEdcomyia squammipenna, Arribalzaga 
Mono. Culieid. II., p. 219 (1901) 

This quaint iEdine was taken some years ago by Dr. Boat on a small lake eight miles 
from Gondokoro. 

It has since been taken by Colonel Penton, P.BI.O., on the Jur river, a tributary of the 
Bahr-El-Ghazal, in November. 

This -®dine can be told at once by the Mansonia-like vung scales. 

The thorax is brown, with scattered creamy scales, which become white at the 
sides and behind ; the scutellum is ochreous with black scales on the side lobes, oehreous 
ones on the mid lobe. 

The bromiish abdomen has two patches of creamy scales on the apices and two patches 
of white scales on the base of the segments, the apical segments are often all yellow '^scaled. 
The legs are mottled and banded mth creamy, purple and white scales, the apices of the 
mid femora having dense tufts of dark scales. 

The wings have mottled yellow and deep purple-brown scales with normally three white 
costal patches, the twn middle ones forming twn bands going partly across the wings, the 
apical one also continues as a broken band around the end of the wing, and there is also 
a pale patch between each band in the middle of the wing field. 

The length varies from 3'5 in the male to d'S in the female. 

Dr. Balfour points out that the specimen tal^en by Colonel Penton has four silvery 
white wing spots, and the dense femoral tufts project fonvard anteriorly. 

This insect occurs in South and Central America, West Indies, India, and Malay, and 
I expect Skuses’ jEdes venustipes from near Sydney is the same insect. 

It seems to inhabit houses and open country indiscriminately and bites, but not as a 
rule very severely. 

Genus Ueanot.®nia, Arribalzaga 
Dipt. Argentina, p. 63 (1899) ; Mono. Culieid. II., p. 241 (1903) 

Uranotwnia halfouri, Theobald 
First Kept. Wellcome Kes. Labs., p. 82 (1904) 

The female only has been described. In a recent small consignment sent me are two 
more much rubbed females and a nearly perfect male wdiich is described here. 

$ Head deep browm, clothed in the middle with flat dusky scales, the sides with flat 
grey and blue scales, deep brown behind ; there are also a few upright deep browm forked 
scales ; cephalic chmtas black. 

Antennae plumose, the segments half brow'n, half grey ; plume-hairs dark brown j basal 
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segment \ erj Inrge, deep bromi , el) pens prominent, black , pilpi ver) minnte, deep lihck , 
proboscis black, s\\ollcn apieall) 

llesothornT deep browi nith narroti-cnrvetl bromi scales, app-irontl) a lino of blue 
scales before the root of the wings as in the female, scutcllinn brown with deep browm small 
flat seales and four bristles to the mid lobe, mctnnotiim pale brown basall), dark brown 
apicall) , pleur.c brown with some pale and azure blue flat scales 

Abdomen as m the female I*ogs deep brown with bron?) sheen (ungues absent) 
Wings with brown scales \cr) similar to those of the female, and wnth a row of flat white 
scales at the base of the fifth long vein , the upper branch of the first fork-cell not as clo-c 
to the first longitudinal vein ns m the femile, tlio stem of the second posttrior about one and 
a half times the lingth of the second fork cell, the mid cross-\ein longer than the others 

Length 2 mm 

Ilahitat Gor-abu-Guma, White Nile (Dr Ralfour) 

OlieriaUone Described from a nearlj perfect male, but with somewhat nibl«*d Iwd) 
The two females are just the same as m the tjjie The malt wing venation cinnot well be 
made out as onl) one wing was left on the sjiecimen ami that was crumpled, but the genenl 
appearance is that of the female 


PART n 

Human and Animal I*fsts 
Tiif Maooot Flt 

( Bengaha depre^M, Walker) nwiniw 

Dr Dalfour has had this insect sent him from the Rahr-El-Glmral province and has 
also given mo a larva from the back of n native, which is undonbtcdlv the magged of tins 
fl) The Hnggot Fly {BengoUa (hjnetvt Walker), is n will-knowai human and uniiual 
post 111 parts of Afnca It is aKo known under tlu generic name . 1 rtrAmf rmnyiu The 
larva is, however, ver) different from that of AurhmetvmgHt luleoh Fabnciiis, the Congo 
rioor Haggot 

The larva or maggot, which resembles n small ‘hot or larval trstnd ff), lives under 
the skin, producing so-called enlaneous mviasis Then, art other instances of entamons 
m)insis, notabl) in the Ca)or Fly {Ochroingia <titthrftjn>phiitin, lllanchard) which attacks 
man in Senegal, ospcciall) in the south in Cavor The larva, tilltil ‘‘ver du Ca)or” 
develop in the skin of man, tits, dogs, jackals, etc 

A clo'd) relate<l species occurs m the* South East of Afnci The larv i of this fiv is 
vtrv hinular to the one dt '‘CrilKd lure, vvliicb is evidtiitlv that of tin Rengahi that occurs 
111 the Slid ill The lltiigaliv occurs in mnidters m Natal, but accunlmg to Fulbr (1) th« 
ruugi of tlu fl) hcems limited to tbi coi"! and no further inlnid than tlu 1,000 foot 
ehvation It is common from tlu Tiigela dovvaivvar«I>, and is pirtimlarlv aluiidant nKml 
Ytrulam and Durbin, but not ho miuh so to the south of the jHirt It is al-o nconhd 
further up the eoi't fnnu Deligoi Ibiv 

Mr r P Meiinell of the RliuleMin Mti'sum, Huluwavo, informs (2) nu “That like 
most und«-inible itwct«,it N>cms to have it*. heil|inrtrrs in llhcxlt-ia’ It il-o ruig< s 
into llntish Central Africa and Ugandv 



84 


BEPORT ON ECONOMIC ENTOMOLOGY 


The same correspondent says that around Biiluwayo, 4,500 feet above sea level and 
400 miles from the nearest point on the coast, it is common, while at Salisbury, 
5,000 feet, it is an even more serious nuisance. 

As it has now been found in the Sudan it is probable that it occurs all over Central 
Africa as well as on the East Coast. 

The fly is half an inch long with wing expanse of about an inch. The head is large, 
with two prominent dark eyes, bromi in color with yellowish brovui between the eyes. The 
thorax is rusty- to yellowish- bro mi with dark lateral and dorsal elimt®. The abdomen is 
pale brown, darker at the apex mth two dusky bands, pale below. The legs of a similar 
tint to the pale color of the thorax. The transparent mugs are tinged, especially at then- 
bases, mth dusky brov-n. The fleshy mouth parts are not adapted to pierce the skin, on 
the other hand the female has a sharp needle-like ovipositor. 

The ova according to Fuller, are elongated and white and about 3-50ths of an inch in 

length. 

The larva, which was obtained 
by Captaui Lyle Cummins, is 
creamy white in color with deep 
brown spines. (Fuller describes 
the maggot as “of a white or 
dirty-whitish color and much be- 
sprinkled mth minute black spots 
which, as a matter of fact, are 
really spines.) 

^^Hien mature it reaches half- 
au-inch in length. The larva sent 
by Dr. Balfour, described here, is 
evidently immature being only 8 mm. 
long. 

The cephalad area has two 
blunt processes, each of which bears a small blunt mammilliform process. The two 
mandibles which project ventrally, are very thick, curved and black, there being apparently 
a serrated basal plate to each one. 

The first segment has on the dorsum short brown thorn-like spines on the anterior moiety, 
the posterior area being nude, and there are also two lateral paii-s of short papillm. At the base 
of this segment is noticed a small reddish-brovm spot on each side ; the second and third 
segments have short dark spines on their anterior moieties, especially pronounced on tlie 
second ; the third, fourth, fifth and sixth segments have many similar spines all over them, 
the seventh has very much smaller, paler and scanty ones, the eighth and ninth have none. 
The anal segment bears two groups of spiracles, arranged three in each group these are all 
curved, the two outer ones outwards, the middle curved towards the outer one ; spiracular 
areas brown. The segments are deeply constricted and the spines are particularly prominent 
on the lateral borders. 

Ventrally the larva is spiny just as it is dorsall 5 L 

The pupavium, according to Fuller, is stout and oval, dark purple in color, and as a 
rule covered with a mealy down. 

According to Mennell the fly deposits its eggs in the hair or clotliing, the latter being 







Natal to the Hahr-El-Gharal 

Vellowisih brown, margins of abdominal segments dark brown ; legs same 
color as bod.v ; wings brownish. 
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apinrently often stketed ^\hen Inngmg out to ilrj, so much so that in ctrt un jnrts of Afnen 
it H (langerou*! to wear \voollen clothing nett to the skm 

Fuller mentions that it is avtrml that the flien la\ tluir eggs upon lictlding llic 
sharp oMpObitor seems to point to their being ibk to I«^ their eggs ihrcctl) in the skin 

The iggs nlien laid in the former position hatch out Mpidl), and the lar\a; bur) 
themselves under the skin The) at hrtt produce a boil or swelling which leads to 
injlammation, which becomes most painful oiMng to Iho accumulation of excreta and the 
rasping movements of the spin) maggot Occasionall) this throw s the patient into u \ lolenl 
fever 

In one case, recorded h) Fuller, a child under six months h id between Iwenta and tlnrt) 
maggots taken from its scalp In the inajont) of cases Fuller stutes, the scalp Kims the 
part most subject to invasion The) are, nevertheless frcquentl) found in the iiok, back, 
chest, arms, buttocks and legs and one case is recorded where the maggot occurred in the 
finger of a hah), and m two cases in the scrotum 

Mennell sajs that ho believes that “ if undisturbed, the 1 irva; emerge in the course of 
about a fortnight’ Inform ition on this point is given by Fuller, who was mfonntil h) a 
correspondent that he “ noticed a maggot fl) in his tent on the Tuisd i) of om week ami on 
the following S vtnrda) bufTered from an itching in the ann and ehist On Mondii) the fpots 
had tikeu the form of blind boils, with a bliek bjieek in tlu centre of each A wuk later 
miggots muisuring one third of an inch were exprtHxtd from the boils The flv observed was 
ciught and Iniinj unui |ot^^ extruded from the abdomen when Kpictzed 

I have added the italics as this statement bcems to point to the fact that the flv is at 
times viviparous 

Infection imi) take jdaeo either nt night or during the (la)timi 
The adult is ver) sluggish m nature and dots not move about on wind) <lavs 
JtonneU has had the flies hcttle on him in the da)timc and found them vir) difiicult to 
drive awa), but easil) killed when the) bcttle 

I’lipition takes plaeo on the ground just as m the (Jj^lndn 

After tho maggot leaves the skin the wound heals mpidl) if tn ited with aiitiKplu'', 
but a ver) pronouiieeil sear re mams for a long time 

He sides man, /Aiif/d/ut i/c/jrcem attacks dogs rabbits und other amiinN 

Him ioohai iiv 

1 Fuller, C The AgrituUural Jounial of Natal, Veil IV, No dl, p C5G to 05*^ 

Dec 20 (1901) 

2 Theobald, F V Second Hejxirt on Economic Zoolog), Hriti«h Museum (Nat Hist ), 

P 112 (1901) 

d Aleimtll, r P Proceedings of tlu Klioelcsii Seuiitific Assocutioii, Yol IV, Pt 1, 

pp 7-9 

1 Ptnugmv, li Trans letions of the South Alnenn Philo-ojiliieal Soeietv, Various 

Thi Conoo Fiooi. Mvoqot 
(.luf/immonvi * bitrtdo, Fabncius) 

A bjusiineii of this flv w is taken b\ Dr Sheflield Ntave in the Sudan llu fl) is 
Well known and is widtlv distrilmtesl m both trupcnl and Mibtrojucil Africa 

Its interest lus m the stniiige habits ond bloeKl-lovmg propn-itus of the maggots nf 
the flv which have be-en reecntl) pliown b) Drs Dutton, Te^ld and Chnstv (Ilejxirts of the 
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Trypanosomiasis Expedition to the Congo, 1903-1904. Memoir XIII., Liverpool School of 
Tropical Medicine, 1904). 

The above - mentioned gentlemen shoAvcd that the maggots occur in numbers in the 
native huts in the Congo region. At night they crawl out of the crevices of the mud floors 
and from under the sleeping mats, and suck the blood of men, women and children, and then 
return to their shelters. 

The maggots are normally dirty white, but after a meal of blood they become red in 
colour. 

The following is the original description : “ The larva is broadest at the ninth and tenth 
segments, is roughly ovoid in transverse section, and has, distinctly, dorsal and ventral 
surfaces. At the junction of the two surfaces is a row of irregular protuberances, two or 
more being placed on each segment. On each protuberance is a small posteriorly directed 



Fig. 42,— Auchmlkomvia luteola, Fabr. ? 
to Natal. 

Body and legs yellowish buff ; broad dark band across abdomen bluish-black. 

By kind permission of'* Bfit^ Hied. Jonmf 

spine and a small pit. The central part of the ventral point is flattened, and at the posterior 
margin of each segment is a set of three foot-pads transversely arranged, each covered with 
small spines directed backwards. These aid the larva in its movements, which are fairly 
rapid and peculiar in that the mouth parts are protruded to the utmost and the tentacula 
fixed, as a purchase, first on one side and then on the other, while a wave of contraction runs 
along the body as each segment is contracted and brought forward. The last segment is 
larger than the others. Its upper surface is flattened, and looks backwards and upwards at 
an angle of about 45 degrees with the longitudinal axis of the larva. This surface is 
roughly hexagonal and bears anteriorly, one on either side, the posterior spiracles, which are 
seen with a pocket magnifying glass as thi-ee transverse, parallel, brown lines. 

'' Around the flattened surface towards its border are placed groups of rather prominent 
spines. The ventral surface of this segment is also flattened, and is thrown into folds by 
muscular contractions. The anus is situated in the anterior portion of this segment in the 
middle line, and is seen as a longitudinal slit surrounded by a low ridge. 

“ Posterior to it, and on either side, is a lai’ge conspicuous spine. The anterior segment 
is roughly conical, and bears the mouth parts in front. Posteriorly, on the dorsal surface, are 
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two spiratlts, seen with a low power an am ill brown spots Iwo hi ick liool s protruth from 
the apex of this segment The apex of each hook h blunt, nuil its bi^e surrounthd b) a 
fltah) ring Between them is the ora! orifice Burtil groups of iinnute spicular teeth an 
placed around the two tentacuH bO ns to form i sort of cupping instrument 

“The arr ingement of the teeth is as follows — V rillier large tubercle situ ited on either 
side of and aboie the tentacula , each is mounted bj two or more groups of \ir\ small 
clutmous teeth Just abo\e each tentaculum is another small group of teeth On either 
side of these bHck tentacula two irregular rows of small teeth art pi iced one aboie the other ’ 

Their lanm lo not occur in the sime wav as Uionc of the Iltntilta inmeU under 
the sKin causing true mjiasis 

AhNOYANCL CAUSFD BV StiNOLFSS Bl 1 b 
(Mehjnnut opp ) 

Mr Harold Brown of the Imperi il Institute, scut mo some bees from the Sudan winch ‘f’*’ 

cause considerable annojanco Thej pro\o tube bttcmrii Gnbodo Sir Brown 

found them m numbers in thu B ihr-El-Ghaz d during a reeait Msjt for the purpo»e of 
investigating the rubber Miies of the countrv Thej occur in enormous numbers in those 
pirtsof the forest where large trees occur Ihc) do not sting but settle on one’s fiee in 
coiisidtnble luuuhers, and unions constantl) ruuoiecl tinj persist in enwlmg into one s e\is, 
cirs, and nose and can've much irntition \M«n crushed the\ emit a ier\ strong anuintie 
odour, bometlnng hi e vtr) rank oil of rose gcrinium Air Brown eoul I not find anj llowtr 
possessing a mimlar odour 

The nest was ob&encd b) Mr Brown who described it in his letter to me us follows — 

‘ The nobt is situated in the trunk of a large tree 
about seven feet from the grouml it had a short 
tubulir opening appirmtlj nuuh of w tx und about 
the thickness of a pencil which projected about 
three fourths of an inch from the bark and wis 
curved downwards Through this pn^sigo there was 
a constant stream of insects going and coming ' 

The genus J/thjwnm Ins a ver) wide distribution 
in America, Africa, Asia and Australia 

Iho inemberR of the genus occurring in Burma 
aBo e ui«c much annojance to travellers bj cretpuig 
into the mouth, eves, and getting into the hiir 

None of the gimis po'>s< s«, stmgs The nimujnnce 
is sole!) caiis(d hj the irritition pnxluetd bv tlmr 
movdiunts and bv tluir bites 

Bvtis, in bis will kmowu ^^o^k on Ibe Amanm 
liner, gives an aeeuimt of oni of this gmus l/rfi/wn i 
/isrirriht^o, bmith, in Atiunca He htates lint the 
workers mav geuerallv In. Kin colhetmg pollen, but 
manv collc’ct cln Thev cointmct tluir coiiil'i iti 
nn\ Miitabb crevice in tlu trunks of tnas or jH.r}Hn 
dicular I inks tlu clav is Uh^mI to I till 1 up n wall to 
eloM the gap, a mu ill intnnce boh onlv being bit 

Om sjK'cii^s he jiuntioiis forms a trumjKt-shnpisl tnlnnct to tin hne as Mr Brown 
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Lipoptera 

ibicis 



Fi^. 44.— Apc\ of Aitlrniiri of Mdtf'C’ut 
I rfmtrn <iril><K!o (rniarf;c<i) 


observed, At t.bis entriince seventl of tliese i)igmy bees ure stutioned to act as sentinels. 
Melipoiia fasciaihdtt produces a pleasjud lifjuid Jioncy, to (be e.vteiit of about two quarts 
in each nest. 

1 liey bitt! furiously when dist.urbed. A large number of species occur in America — 
Jbiti's found no less limn forty-five— 1 he largest being half an inch in size; the smallest 

one-twelfth of an inch, and he .says “these tiny fellows are 
often very troublesome on account of their familiarity; they 
settle on one’s face and hands, and in crawling about get 
into the eyes jind mouth or up the nostrils,” 

The South American Spaniards call them “Angelitos” 
(little angels) becatise they do not sting, 

'i’hose Mt'llpoiiii', nevertheless, cause great annoyance to 

man. 

In a paper on Itees, by Kiley (Insect Life, Vol. YL, 
p. dbO) we learn that tlie Mrlipouc construct ceils of a dark unctuous wax in regular combs 
and are somewhat imjierfcctly hexagonal. They are, however, in single horizontal tier.s, 
separated and supported by intervening pillar.s. more 
like the nests of the social wasps, and the c(dl is sealcfl 
after the egg is laid upon the stored food, Just as in 
the case of solitary bees, ’I’he hum*y is stored in 
modified flask-shaped cells, and onh' one queen is 
allowed to produce eggs. 

Sir Alfred Jloloney, writing from Lritish Ifonduras 
to IVofes.sor lliley in 1898, .said, “a conshlerable 
industry might be locally developed in the wax." 

The species referred to was Mdipoim fmck'uhda, 
tSmith. 

The species from the Sudan have been named by 
Colonel Lingham, one of the chief authorities on 
Aculeate Hymenoptera, and he infonns me they are 

Meliponn bveccarii, Gribodo (Ann. Mus. Civ. Grn., Pront of lav.d ycllo^W. bro«-.. tho^v. median area 

VT\r 0,1 n 1t>'7n\ U’l.; , of Iie-ad, .and Im'-e of abdomen brmen ; rem.ainder of 

' •) P* 'JuU, 1.0 fjj. nils UCe was OllginalJ^ .abdomen dull yeilowFb or brow'iiKh, with median row 

, -IIP • • of sinning brown patches ; legs yellow ibli brown. 

described from Abyssmia.^ ^ 

There was also a single specimen of Jft'lipona or brownish 

rnspolii, Mayrette (Ann. ]\Ius. Civ, Grn., XXXIX., p. 27, 1898). 

The structure of the hind legs is very marked (Fig. 43). 





Fir.. 45.— LiroPTKKA niicis (n. --p.?) 


A PuPiPAROus Dipterok 
Lipopieru ihicin, uov. sp. (r)'^ 

Female. Deep brown, with testaceous brown legs. Head wider than the anterior, 
narrower than the posterior part of the thorax, deeply sunk into the thorax. Antennae 
completely imbedded in the sockets with three terminal bristles, the median slightly the 
longest. The two plates forming the sheath of the proboscis short and hlimt, terminating 
in several short and two lateral long bristles ; eyes narrowly oval, between them on each side 

* This may be L. clialcomel(vna, Speis, found at Suakin, oa Ibex and described in 1904, but without 
comparing the foot with this species it is not possible to say. A series in the British Museum from Ibex at 
Suakin has not been named. 


RErORT ON PCONOUIC ENTOMOLOOi 


go 



arc two groups of three equulislant thick spines two ocelli on tlu hiM\l ngion of the hca'l 
The thonx is nurrone.l m front, nnlcmng out postenorl) , the prothorav is iv pnnll j)htc 
txttntlmg across the tliorax, opcnlj \\ edge-shaped po^tc^orU The iiKKothomx is th' 
major area ami li is numerous long thick needle like spines , it h is a distinct Imnieral 
swelling oser the mesothoraeie legs In front, just behind the prothoncic legs an two 
swellings somewhat ragged or irngnlar npieallj tlu reimtants of the wings Hu 
hciitelluin IS uni-lobcd with apparentlj sit large 
black bristles on the posterior border The 
whole of the thorax la fused into one puce 
There is a distinct median and tr ms\ erse sntnre 
The abdomen is o\al, dcepl) indented npicallj, 
the apical segments being enclosed m a pit 
formed b) the prolongation of the anterior 
segments as two blunt processes on each hide 
The whole abdomen is covered with thick 
bhiek thorn like spines, which are parlicuhirlj 
long on the apices of the lateral lobes, the 
biinll imbedded apical segments have fine hair-like ehctx 

Anterior legs with the abort thick femora spinoM., tlu tibiie with a few fine hairs ami a 
strong internal apical spine, ba«al tarsil segment spino'C the rest hirsute, unguis mucli 
curved, thick, the inner edge fitielj serrited with a large blunt bwil pruce'‘S, the median 
process short and thick, with InurB on each side, terminiting blimtlj , mid legs eer) hiiinbr 
hut shorter ami thicker than the fore ami the ungues thieker m the bind 
kgs the libne are also spino'^ and the ventral tarsil spines are more 
pronounctil thin m the anterior legs mul tlic ungues an k'.s curved, and 
the nudum pUuno>t ('pint is aeute 
T I II fth Ho 4 '> mm 

Three oetlh present Ihorix lurruwir and smdUr tliiii in 
r g n —c /’•MerA the female tlu K.utellum relitiv*l\ largir and llirio luKil am! tlu 

spines on the thorax arc feveer AlKlomen more roumUd ajmallv than 
m tho female, and the external gemtalii (Fig 47) are jiromment mil consist of two 
chitmoiis lateral valves with the jiems pnyocting Itetween T he ungues are ratlur t-lmrlrr 
and broader, and the im<haii bristle is thin and ueuminate with a few hair-libe sjiius 
pointing forwards on each side 
Length 1 mm 

LocixUtu The Smlnu, lUd Sci Province 

Ol^errtiUon* This Piipipirous dipitron was found bv Dr Cri'-pm mi an lUx It 
resembles \felojih i jn^ but doo'< not In long to that genus on account of h ivmg oce Ih 

The Lij'oj lertu* art winged at first but their veiiigs «re cist whin tlu} taki iiji tin if 
al*odc on their ho't In this j-ihnus the areis to vehuh the wings an ultiulinl artvirv 
marked 

The iiuK has quite a difTiniit shii}x.d process l»etwexn the imgms to tlu feiuih 
The discription is dniwii up from a male and fennh inonntisl m xvhd I d*.ini It 
IS close U releted tei / tyoj frni c<Tr« Kitisck, but ekffers frow the sjH-eUm n I have 

• Tbc pPHU* U u» ally calKl I Ijvjtcn* li"l it alt eslvsltedly jlcnnw i,ocn It 

Si«bvtJ lx<w 
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Hippohnitidri’ 



I'l'. 1* — 


•!!!!'•<,, l.r.xi it 


'I’m: Foiu'.st Fli!:s {lUp}>uln»f'ula) ok tju: HodiVn and KtiVi’T 

Four sjifricH of /lljijKiliosm occur in llic Sudun iukI Egypt, namely : — llijijioho^ca 
t'ljii'nifi, 1/mn. It. viniti-ltnii, Leach, II. innniittln, Leaeli iiml H . fiuiunlhiiu. Leaeh. 

'ri\cjie flic.< liuYc all similar iiahits, iieing partially parasilit; on animals. 'J'hey Iwyc 

{at least, three of them) a very widedistrihiitiuii. 

'I’lie sjtecic.s found most {reijuently on 
Imr.-es, as'^i’.s and mules, //. f'/itina occurs in 
Europe, Asia and Africa. It is al.so recorded 
from America hy lioewand Lugger (“ Hillimun’.s 
donrmir' and :2nd Iiejtort Minn., 189(5, 1-13); 
hut Aldrieli .states that it must be very rare 
there, as he has never seen it in any eoileetion 
nor known of its (‘apturc Ijv any entomologist, 
(Fatal. N. Amer. l)ipt., ]>., (553, 1905.) It 
also occurs in New Laledonia. 

The iMU'est or Spider Flies are flattened, 
h'athery and !ou>e-!ik(‘ in appeuranee. and 
have their antenme embedded in pits. Found 
or oval eyes; no ocelli, thus diflering from 
LlpDjifi'ni. 'idle a!)domen is sack-like, and 

shows Imt faint trae<‘s of segmentation; and 
their sliort ami stout spiny legs end in 
various ajijiendages. They are all provided 
witli a pair of ample wings during the whole of their life. The structure of Die claws and 
other loot ajipendagcs as the pulvilli and reatlu'r-hristles is very marked. Some of the 
cliief difl'erenees are sliown in ]''igure fak 

These parasitic diptera produce their young in the puparium stage. 

'i’hese puparia are passed out of (he body of the female, often only a 
short time before the lli(‘S are ready to escape', and are of relatively large sctTi;i.uM'iif //. .vKCn 
size eomjiared to the dimensions of the adults. 

The adults fly with short tjuiek movements and hold to the hair 
of their host with great pertinacity. 

They produce groat irritation on the animals 
they invade. The mouth is in the form of a short, 
sharp .sucking and piercing proboscis. 

They are not. only of inuiortanee as iiarasites, 
hut they may be connected in some eases with the ]>i i'Ai!U',Mof//.rrt<K- 
dissemination of Trypanosomiasis. D.irk bro«n 

The Spotted Forest Fly {IJippolmca macu- 
Leach) occurs in Africa and India. I haye 
Fig. .>> 2.-11 ut^macui-ata received specimens from the West Coast, Egypt 
LiRlit markings p.ale ycllou’; jvild tllC SudaU. It lives upon the horse cattle Scutellum of //. yrw*- 

rem.ainder reddish - brown or 15) aZ/o/u' 

and will attack dogs. This species can be told p.aieyeiiow 
by the scutellum being dark with three yellow spots, of which the median one is much 
the largest. 


\ f“ AUt'Tn 

Ihpiv »tt’4 Ic'f*’' fr<Mt'H LfkVAtt , Uy.h* ui of 

\^*U . \ 



rtxMiMi bro«n 
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The Dog Spider Fly [H. francilloni Leach [ = caniim E-ondani) is paler in color and 
smaller, and the scutellum is entirely pale yellow, moreover the wing-veins are rusty-red. 
Although it is essentially a canine pest, it may also be found on other animals. It occurs 
in Africa, India, Persia and in Southern Europe. 

The Horse Forest Fly (H. equina L.J differs from the former in being darker, and in 
having the scutellum dark -with a median pale patch [vide Fig. 49). 

The Camel Forest Fly (H. camelina, Leach^ is much larger than the preceding, and 
can also be distinguished by its scutellar markings. 

This species has also been sent me from the West Coast (Senegambia) . 



Fig. 53. — Ungues, pulvilli, etc., of HiJ>/>ohoscidcc 

A Hippobosca camelina $ ; al feather-bristle ; u H . macnlata ? : b, b\ and b2 feather-bristle ; 
c and cl pulvillus ; c H. canina ? ; d feather-bristle ; e and cl pulvillus ; u //. equina ; 
f and fl feather-bristle ; g pulvillus of ? ; gl oi i 


/ 


The “ f eathei-bristle ” between the ungues in H. camelina is simple except at the base, 
not spiny as in the others, nor can I detect the pad-like pulvilli seen in the rest. The 
differences are very marked in the claAvs and central processes, as shown in the figures 
(a B 0 and D, Fig. 53). 

The puparia of all these four species are placed amongst the hairs of the host. They 
are all very similar in form (Fig. 50). The color is deep brown Avhen mature. 

The markings on the scutellum are constant in all the Northern African specimens I 
have seen, but according to Austen they are variable, so cannot be relied on to separate 
the species. The figures of the Avings and the feet Avill, hoAvever, suffice to separate them, 
and I have invariably been able to do so myself by the scutellar markings. 



urroRT o\ i-covojtic rsTOMOwvoT 
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PART in 

Vfgetal Pfsts 

Notes on sosib VfOFTAi, Pisrs 

*S< \cral interesting \egpt i} « nemiis ]ia>c been coUectt<l h\ Dr Itnlfonr 
These include a ne^^ Colton Pest — a smill Haltici<l Kt-tlt — knomi as Anotro uni/ornuf 
of Jacob}. 

A land or sliield Log i^Ly^<rua nttUtnn*, Fab), uliich does much Inm to d«ni, is 
also bnefl) reported, and n nen dipterous oncra) of melons, which is hkel) to pro\e n 
eenous jiest 

The Cotton Aphis of the Sudan vmII be de^tnlteil later It pro^es to lie tlic fcime as 
that found in Pg\pt, uhich as for n% I can at pn-stnt inako out, the Ayhi* mofrrr, 

Koch, described nmiu jeaivi ago 

A new inein) of the dura Aplijs, a ladi bird, is aNo added to the li<t of those nieiitioneil 
m the previous report, nameJ), uuttvinatiilntii*, fiotre 

Other Aphidus ha%o bun received but time has not nllovutl their being worhei! out 
At present we nin«t acknowiedgt we know nothing of tin Vegetal tiiemus of flip hinhn, 
and tluso can onh be proper!) workul out In a rtsi<hnf <ntomo!ogi-t Jfj rimarks an. 
purclv tditatnc 

T«F MflOS PhUlT Fj^ 

(/Mrirx, 8p ) 

Amongst tilt Jhpteri we find jKstsof t\er) j»o«sible di-^nptiun Tho'C that attack »p 
frnil an the most <hnieuU to cope with of all. mid unfortunatiK the\ are i isilj ehstnbuud 

Ffuil FI) (( t’mfift* of 

Wiuliniinmi) ewn in Austniha 
whert It IS re|iorted ns doing 
mmh harm m Aii^ 

train etc 

This jK St In^ rtl-d iiof n «{is- 
tribiitifl to Soutli Africa vrln n. 

It IS the {<oum of much lo-s 
to fruit gniwers m thu ('hjk 
luid Nata! Ihis fniit tfv 
attacks a grnt > irntv of 
fniits, npplis, |>civ}w-s, nutir* 
mis, jrjj r'liiiniusis, « tf 

'I In Apph miggul ( 

Widsh^ js juiotlar 

whith tKiun* in Aimnta whin 

it dms tuiu!i hiinit 

1 h( Mislitt rniiii in Fruit 
PI) IS iiio-'t ih-'inittiv* of idl knorni ^peeiis, for iii Ihnmidt M intmf) tin 

culttvatiuu of jHiihi-s, }]] Malta it ha* I*nn nicM bimiful to orin,;i-s Foraiiim it iJi f 
M» niUvh dawagt lu thi Aiori-s tint oni-lhinlof tin oriugis vat to I/nsdon wm foun I to 


from roimtn to cvmitn Tlia^f «e find the iUdiUrnman 
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be inisoiiiul. Tlic Q,nceiiRlaii(l Fruit. Fly [Doc.uk fi/voiri, Froggatt) also does much damage. 
Closely related to it is the Guava Fruit Fly (PaniK piNii]il, Froggatt^, wliicli attacks 
Guavas in now Caledonia, and t.he Sontb 8ea Fruit Fly (Tvypela vinm, Froggatt) 
wbicli is found in bananas from the New Hebrides. A well-known species, JJacus 
fernujineus, attacks fruit in India. 

Now wo have to add anot.ber species att.acking the melon in tbe Sudan. 

The larvie were sent to Hr. Halfour and to j\rrs. Broun by ]\Ir. Hurrant, and tbe fly 
was bred out. by them. ]0r. Bidfour sent me tbe laboratory specimens. 

This insect comes very near to Froggatt’s species, Dacus iiirani, the Queensland 
Blaggot Fly, bnt it is qnitc distinct. 

The genns Dacm, differs from Civuiliils, in having a less reticulate basal area to 
tbe wings, and from Trupetn in having tbe wings unadorned with dark areas over their 


ai. 



A Larv.a (cnl.-irged five times) : n\ Spiracular plate ; n2 furllicr ciil.arged spir.acle ; <j3 ventral 
process ; ti l and nC side view and front view of head : no mandibles ; u puparium ; 
c further enl.vrgcd posterior end of n 

greater surface. The rot these maggots cause in fruit is very serious and according to 
Hr. Balfour the Sudan Llelou Fly will probably prove a very serious enemy just as 
the others do in various parts of the world. 

The Sudan melon fly is somewhat wasp-like in general appearance. The head is 
yellowish between the eyes, which are large and darlv, there is a dark spot on the occiput and 
two oval black spots on the face below the antenum, which are yellow Avith dark apex ; the 
arista is simple. The thorax is slaty grey with minute deep brown specks and fine, pale, 
baekwardly-direeted short hairs, a bright nude yellow area at each shoulder, a yellow nude 
plate on each side in front of the base of each wing which passes as a narrow, wedge-shaped, 
area into the median transverse suture, the lower area of this spot is formed on the pleurm, 
and there is a smaller one below it and another on the pleurte just behind the wings ; the 
scutellum is yellow and nude, and the metauotum deep slaty grey. 

The abdomen is much contracted basally and acute apically, the basal segment is brown, 
the second has a yellow apical border, the remainder deep broum. 

The legs are dull pale yellowish, somewhat transparent basally ; the feet dark bro-wn, 
the apex of femora and base of the tibiee reddish-brown. 
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The tnn'^p'irent wing'i are darh broHH alcing the costa, and there is a ihrh Irown \tin 
below, ns shosm in the ii^Jre (Fig 5^) 

TJie ch etotactic ch iractors are \crj mnrh«!, there being four bl ick bristles on the head 
four on the front of the thora\, two on each side of the nitdiaii suture, one Ulund the root 
of tlic wings, and two long ones on the ncntolJum The whole alKlonttii has fiin, pvh, 
biekwardlj-projccting hristlo-Iihc Jiairs 

/^niifth 10 5 mill 

The form (Fig 55, \) are creiiai wfate, nnd H mm long Thc\ taptr to a jwmt at 
the head end and are bhiiitl} truncated posteriori} The month parts consist of two ciimd 
black mandibles (i5) The tnmeated o|»et t tmes two spiracks, ns shown in the figure 
The|jupariiim («) is 0 mm long, deep brown, and elongated oval in form 

The It/e-htflorv is probibh ns in the closdv* 
rLlalLi) I> tt/roHi and other species The ftmak, 
b) means of her pointed mipositor In\s htrtggs 
m the skin of the loting melons 

The lan/L on hatclimg tunnel into the fnnt, 
and so cause it to deca\ When matiiri' thej 
lease the fruit an<l pupate aromnl it nther 
beneath lenses or m the < arth 

Ihtsc jiosts art easilv distnbutesl m ci'is of 
fruit when the hrrn art found pupating in the 
pnptr ami otlur packing III the casts, and ui the 
cases themselves 

Iiifestwl imporlid fniits showing un} signs of 
fniit'fi) attack should at once be courlomnotl 

Thert can, of eonr*t , k no remedv for this 
kind of attack At pnsont all that can bo dune 
to protect fmit from frml-flv attack is to net (he 
fmit in fine muslin bags 

Various nutluxls of nttrvcting tin fins with 
Rwvet and jmi'onons baits havt pnivisl of no 



V yrrm^K a 


^ ^ avail All di'^eistd fruits nhould nt onet I*e 

burnt 


Froggalt and otliers have confused the genera and and erronri>u»!v 

dcsmlnd the Qmrnshnd Fruit Fiv under the latbr genus 


Till J>iM Pt-VNT Iko 
{Jvini* iriiiittniy J'abricius) 

This hirg« Inllnnt Htmijiltron Iiw kau fmmd to do much dvniigt to dun in the Lret^j* 
Sudm The pjtning nj pinitus pumtiin-^ the pimt an 1 thus th« m'«<s t draws out l!i. t.jp “ ’* ' 
Vtrv nnin of lh(»« land bugs tKciir and ofNn do miith danm^i to cotton in Afni a and 
Aimncji os will as to othir plants, (••jsrmlh thov klonging to tin g<iMn Oxu-aniius 
and Itvshnus 

'llle^a^ne iiwst haskmNnt nu bv Mr WdNicks frum th« run> di'-tntt whin it 
Reims to fml ihkiii a nunik r of { lints 
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It is fairly widely distributed over Africa and is readily noticed owing to its red and 
metallic green line. Nothing is known regarding its life-history, but it is probably similar 
to others of the same group. The larvie are wingless and the pupce have wing-bnds. 


Dura Aphis 
I'lncniies 


Duua Aphis Enemies 

Since the last report, another Ijadj'-bird Beetle has been found to feed upon Aphif^ 
sortfJii, Theobald. It. is known as I'JxocJnfowns 7iir/ro»>itc?ihiti/f!j Goe^ie. It is very similar 
in size to ChiloDiencfi vicina Mills, figured in the last report (Plate C, 14). 

In colour the head and thorax are bright shiny orange-yellow; the elytra are deep 
very shiny blackish-blno to almost black. The legs are orange-yellow. It also occurs in 
TiOwer Egypt in some nnmbc'rs. 

The larva of one. of the Lace Wing Elies, Cliviiwpiflrr, has also been sent, which was 
taken amongst a colony of this Aphis. 


Nisotr.T, 

uniforniis 


The Sudanese Cotton Ele.a Beetle 
(A/Vo/rrf itvi/orini.'^, Jacoby) 

As far as I know this is the only ITalticid yet recorded as attacking cotton. It is a 
small brown beetle, which has been identified by Jacoby as his species described from 
Sierra Leone. It probably occurs widely over Africa. No notes were sent with the insects 
except that they were damaging cotton. 



A MOGKf OAUINK Ol MaMMALS* 
ir JUMOuri {rmoran)!- 

WHiilo cirr) mg out \\ ork in comuclion with tninno^onin-sis I h up lm<l occi<>ion to iiiaki 
imincrous exnininntions of tlip blood of tiu jprlio'i or <b«<.rt rit {Janilns j icnliis vtJ h nlont, 
n'?IlKlit\( it lll^ bton niniiKil) (Tig '>7) ^fr Rutlor Director of tlu Giinic Pn-irva- 
tiuii Department whom I consultdl w is not ccrtmii ns to the specus It n wortli noting 
that the hair puls of the hnnl foit are of numfunn browTiish-«hitL (oloitr In tin lir^t blood 
( X iiiiiiud I was Rurpristd to see tli it n ini^i projiortioii of the nd blood (orpu^(.l^s barbotind 
iin unpignicntfd and nun inotib pmisite In tin stnimd Rpteinun it w is nt oni< appirent 
that we win dialing with noun knnl of troplio/uiti Si\t\ two jtrlois bin up to tin 
present betn txiinniuil and in all of thim with the ixception of two adults and thru Mrj 



joimg anininls one of whuh was newl\ Imm this pirisiti lmsl»e(n fuimd Tin. I haul of 
two fiital jerhois jicldid a ncgitin nsnlt Sjuiiinns w»r« s*nt to I’rob-sjjr I^mraii 
who at once d( olarnl tin pirasitt to Ih iv lia inogrt gnnin an 1 his kindh inforiiml int tint 
the dt«to\en is one of inuch intenst 

'IiiF VirtMxvn ot Tin l*\n.\siTt 

'llu tropho7oit( in the fnsh blcKxl npiHarsjis n jidi, hinlim lioino^* mons IkmU shghtli 
cnriid and with ronndid « tnls (Mii>s.igi ^hu|><s1) limgeitlnr nppirtiilK fns or in tin Mnmis 
of a rtsl I loenl lorpnsih Oce isiumlU one tin Is it ! rui h r at inn < nd th in at tin otln r 
and tin littir is tlnn Kiit ujKnt it«slf fur n Hlmrt di'tinm 'lln inthriKitc iiii\ Ih. 
npiTseiitnl onl\ b\ a Uiw Uniting tin two |mjIis of tin pinsiti, jnsf is it is ►nintiiius -.in 

• 1 art « f tt H iniHT ii i»nml In il p J< irnal tf lr> | -al MolH w in I I aw in lcl-1'^1 t tl •• 
t.»l t r« of iMt J mwl f r tl r r tkii I j«« nnl»« n f rej li I prr 

t I^avcnn t n ] ’ •» Ri><ln« «|i^ d I I \oI C\t I p K*'- 


JffLo 
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A HA^MOORKGAHINE of jrAMMALS 


Dimensions of 
parasite 


Appearance on 
staininj; 


Different 

forms 


in the case of malarial crescents. When the red cell is recognisable it is found to be of a 
very pale colonr, indeed it looks ns if no luemoglobin were present in its .spongioplasm. The 
free forms. I believe, owe their eondition to u total de.strnction or absorption of the stibstance 
of the erythrocytes which once eonlained theta. As stated, the ptirasite is non-pigniented and 
non-motile, and I have fotmd it to he ruth.er resist.ant, remaining to all appearance miehanged 
in sterile eitrated blood for a period of seventy-two honns, both when kept at room 
temperature (about BtP C.) find at 22^ C. It is to be noted, howerer, that it altered 
somewhat in its staining reactions. As a rule, it measnre.s from 5-6 to 7 /i in length, and 
from ]-4 to 2*8 /» in breadth. The inimber present has been found to vary considerably. 
There may be six or seven, or even more present in each microscopic field (Ijeitz oc. 4, oil 
imm, ibth), or only a few may be found in the whole blood smear. 


Staikixo the Paeasite 

On stainin£3[ bv the Imishman-Romanow.skv or the Giemsa method in exactly the 
.■same way as for malaria protozoa, the structure of the parasite becomes at once aj^parent 
and the shape, as described above, well defined. (Plate XT., Pig. a.) A large oval nnclefis, 
constituting, as a rule, about one-third of the organism, is seen to be present, situated 
generally in the centre of the parasite and stretching right across it, so that there is a deep 
blue .staining area (the nucleus) in the middle, and a faintly staining bine area with a 
rounded end on either side. Sometimes, but infrequently, forms with a tapering donhled-over 
end, t.e., a “tail” flexed on tlie body, can be demon.st rated, (Plate XL, Pig. b.) 
Occasionally but rarely, and then usually under special conditions, spherical chromatin 
dots may bo found in one or other of tbe.se pale polar areas. In stained preparations 
one often notices that no vestige of the red blood corpuscle which originally harboured 
the parasite remains, but it is qxiite common to find parasite.s with portions of the 
red-staining erythrocyte adhering to them. All that may be pre.sent is a thin, red, 
’curved line .stretching from pole to pole across the slight concavity of the parasite. The 
corpuscles are often much deformed and tnkc the eosin stain poorly. Sometimes, especially if 
the blood be eitrated, the relation of the parasite to the blood cell which contains it is 
beautifully sho^^^l. A process of absorption of the c}*toplasm of the red cell evidentl}* goes 
on, and in a severe infection there must be a considerable destruction of erji-hroeytes. The 
animal host, however, does not seem to snfler in health. I have kept a jerboa with a 
considerable infection for three months in the laboratory, and it remained well and lively 
throngliont the whole period. Three others died in captivity, exliibiting violent anie-mortem 
convulsions, and it is worth noting that these rodents do not stand handling well and 
must not be supplied vdtli water. 

In the peripheral blood it is customary to find all the parasites at or about the same 
stage of development. True, they differ somewhat in aspect. Thus it is not uncommon to 
find the nucleus situated at one pole, so that half the parasite stains a deep blue and the 
other half a very faint blue. Again, one end of the pai-asite may be pointed, so that the 
body is club-shaped. This is probably due to alteration during the preparation of the blood 
smeai-s. In the heart’s blood of a jerboa which died naturally I found two distinct forms, 
a large swollen variet)* (11*2 by 4*2 /i), in which the greatest increase had taken place in 
the light staining part of the protoplasm, and a form like those already described. 
It was very noticeable that the nuclei of the former, often of a triangular shape, stained a 
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deep Romano^\sky purple, and frequenth did not stretch wholly acro'ss the pan'^ite, and m 
the large pale-staining area three or four sphencal cliromntm dots were often to W ob-er%((l 

(riate XI , Fig iJ ) 

Profes-^or Lvveran Ins seen this prepirntion and jHimts out that such pcdilnritns m 
morphology frequcntlj occur He docs not reganl these as special sc\ual forms At fir>t t 
u xs inclined to consider the parasite as being allied to the haltendinm of birds I noted, 
howexer, tint it was not pigmented, w xh not euned so much ns the haltendinm forms and 
nc\er exhibited the spore formation at either end as docs /lallei-uhum ilnmlnMm 

ENDonLonuLxr Htmooi foarinf of this Cuss ^OT Fousd Prfmousiy is 
T iiF Ked Goiiruscirs of Maxim vis 

As Professor Lxveran 1 indlj pointed out to me, and as indeed was soon appircnt from Xppartmiyth** 
a stud} of the literature, ospeciall} Profcs«,or Minthitis treatise* on the spororoi this 
parasite of the jerboa closel} resembles \\\c Hfcmotfrcq trtnuUt o[ cold bloodetl xertdirites mmammau 
This fact IS of extreme interest, as at the time I encountered it I am iinaw in ih it anx 
encloglobulnr parasite of this class liad been described in the Wool of mammals binte then 
I have seen Christophers descnptiont of a nr} Miml ir parasite winch afleets the red cells of 
the Indian Gerbil ( Gohdlm vtdirun) Ikntle)^ in lOO*) praliiced a piper on a liiicot}tozoon Varwus 
of the dog in Assam, and it has been more fully d< bribed by hums ^ Vnotlur hiuorvtozi on “ 

of mammals has been found by Pittoii iii the pilm sjiiirrel of India while I will slnirth 
inaKt reference to a similar pansitc which I found in rats at Khirtouni The lU^sificUion 
of tins order of parisites gnen b\ Professor Mimhm is us follows — 

“ Ordei Ilnwosporidin (PaniUwsK\) 

“ Sub order 1 Ilatno^pi roa 

“Genus 1 Tnnl uU(t (f ibbi. IHOO) for Drq^nniUum (lanbcstir) 'I In 
li emogrcgarine is not more than three qn irtus tin b ngth of the blood torpu^elc it mh il its 
“Genus ii KnruoUi^u* (Labbe 1804) The hamogngurme doM not ixcead the 
corpuscle in length 

“ Genus 111 /AcmOi/rcwnim (Dunilewsl a 1S07) (s\n l)imlcwskx-I iblx IbO'i) 

“ The bod} of the parasite when adult cxcet Is tlic eorpiiHch m length an 1 is brnt on 
itself within it in a characteristic nnmicr like the b lt« r V 

Now the parasite of the jerboa m question docs diglitl} exceed the corpnsdc in hngth 
but is onU shghth eurxed It looks as a rub as if it had outgrown its torjni'cb ntd 
pometimcs tlio remains of what has tM Iintlv Inna distended nnd ih-torted eorpiiM.b cun U 
pcen l\ing around it The lirgc hwoUen and bloited forms an much I»rg*r than tin 
corpuscles which ongiualU contained tlieiii nnd are found lung fns On Nicnil itet isions 
and cspeciilU m fresh preparations from tin iKine^marrow, I hut nottsl forms hli^litlv 
tumid up at one end nnd looking like an incomplete letttr V (I'lilt XT, 1 ig / ) Vs Tn^hrmo- 
stated, I ha\e not often been abb to diinoiistnlt this apjwannce m stumd sp-tiimiis 
Christophers aiw forms of his piruiti in tin act of baling (tn n t cells I hue micr 
witnesst d such exits l,iki Christojdicrs I liai» fiiledtofinl f inns in the aetof inv ulmg 
the enthrocitis, but like him I Ime often wan two fonns hmg in such elos. ajjHKitiin 
as to suggest that fi>-'>ion hid ex'eiirrcd I uli, however, pe>'Sf".>.e«l a Sf'pirite cij»<nl anl 
doubtless the apjH imiici was dm imrelv to the infe*ction of two n« igld* unng t< rj iwl -s 
•Minrlm VTrnti*! on/o.lvM'(Uil-t r) mi |jrtl '*1*'' 

t Swtitif.' Memoirs It OfrrMrf tl Mo.1 <-«Unl ‘Ntn Itrr llq 1^ ef tl e (1 t tf Inlit lH N 
: lift M<sl Jour, Mar rth jaix j ASS 
i ‘si Htifi Mcnmis Inlia lao S 14 
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A HASMOGBEGARINE OF MAMMALS 


The vertnicule 


Laveraii's classification,* in wliicli the genns Rcemoyregarine is made to include 
Drepanidium and Karpolysus, is more simple, but whichever be adopted, it would seem that 
this parasite is undoubtedly a hsemogregarine, and I had proposed to give it the provisional 
name of H. jaculi, though it is quite possible it may be found in other mammals. Professor 
Laveran, whose nomenclature takes precedence has, however, definitely named it H. Balfonri.-\ 
A study of its life-history has further indicated its relation to the ffcemogrcgarinidcv, for I 
have succeeded in finding two further stages, i.e . : — 

(1) The free, motile vermicule form.' 

(2) The stage of schizonts in the form of cytocysts. 

1. In three instances only have I found the free trophozoite. I discovered two 
such forms in the peripheral blood of a jerboa, which showed the endoglobular trophozoite in 
fair numbers and which had some injections of the serum of a water-buck in connection with 
trypanosome work ; I came across a vennicule in the fresh heart’s blood of another of the 
desert rats, and in the peripheral blood of a case with severe infection I noticed several of 
these forms. This free form is in length about three times the diameter of a red blood 
corpuscle, is pointed at both ends, and moves very slowly through the blood, progressing by 
a series of contractions of its cytoplasm, the so-called “ englenoid ” movements. As a result 
constrictions appear in the body of the parasite, as many as three having been seen present 
at one time. These, so to speak, run along the body of the parasite, which thereafter 
assumes its usual cylindrical shape and glides steadily across the field, always proceeding in 
one direction and with the same end in front. It pauses for greater or longer periods> 
undergoing various alterations in shape. If it encounters a clump of red blood corpuscles 
it disappears amongst them, producing only a slight agitation amongst the erythrocytes, 
which it pushes out of its way. Granules are visible in the posterior part of the body. No 
fiagellnm has been seen nor anything to suggest the extrusion of a gelatinous thread, as 
occurs in the ease of some of the gregarines. I was able to secure several stained 
preparations of this free trophozoite, the appearance of which further demonstrates its 
resemblance to a hsemogregarine. (Plate XL. Fig. 6.) 

Anteriorly there is a somewhat sharp-pointed area staining a light blue in which, 
close to the nucleus, a chromatin dot is visible. Following this clear area comes a very 
lengthy, oblong, deeply-stained nucleus. At one point it showed a constriction similar, no 
doubt, to those ‘seen in the fresh preparation. It had been killed, fixed, and stained in the 
act of progression. 

Behind the nucleus is a lengthy, light-staining area, terminating in a pointed extremity. 
This area stains a light blue with the Leishman stain and exhibits a cluster of chromatin 
dots, arranged in a somewhat rosette form immediately behind the nucleus. I noted a single 
central dot with six others arranged in a circle around it. A few similar dots, h-regularly 


arranged, are also visible close to the posterior extremity. 

Measurements ; — 

Total length . . . . . . . . . . . . 15‘5 g 

Length of hncleus . . . . . . . . . . 7 // 

Length of anterior light area . . . . . . . . 2’8 g 

Length of posterior light area . . . . . . . . 5‘7 g 

Greatest breadth . . . . . . . . . . . . 2'8 g 

* C. B. Soc. Biol. (Paris), 1901, p. 798. 


t C. B. Acad. Sciences, Vol. CXLl., p. 295, 1905. 
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Th<* niiclpiH, it mil) Ik mihI, Htn l< Jus i(nn|*li It I) inniss llio l«i'l), • iitin !\ i*< j' 
the anterior from tJu |iONf<rior iinmt) *Uif linmhnl |mrl ol tJn |'iirii-il( it ttmnnJs tJo 
posterior tiiil of tiu iiuchtH 

2 In iiio-^t rus(r( a thinl htiigi (an Jh riadil) thinotiHtiiiliii 'iliis itttiiill) kmii in 
the Iner nn<I kidnr), organs m I n n the iiri uliitinii is ithin, am] mi 1| {irohahl) |>i< fuiiml iihn 
in the hoiK-'inarrow anil hruin Iinhnl, fioim anitarmif the liam marine liaii riliutiii lOini 
Avtre prubuhl) empt) c)t(it)titH In thiiJc HiiHam from tin iMti* ami knlin) nttlihllmit 
c)!>ts are found, the Malls of Mlinh an appiniill) forinol li) (In riimiiiistif ulUof I|mn 
organs Minch hiUL bun d(stro)id b) tin parasitn grautli 

These cysts \ar) imieh in si/i Tin Jargtsl I hai< iiiitol (wnirnd in a liw r sun nr nin} i 

measnreel ,39 6 /I h) 'n fi /< A tommoir flmn nsiori upfn «fa to 1« about J p Ji) 
man) smaller c)sts occur 

It is usual to find some of tlnsi t.)t<>r)HlH riiipt},or a1 fin iiiosl i oiifiniiiiip a lillln oh*'* 
residual protojilasin, hut a certain prtijMirfioii iin found to lontnhi imro/oil<s, riadily ‘ * 

recognisable b) their shape ainl nuehi.mnl Hoiuitthiit r<s<iiiblinj; tin lrnpho/njl« nl(i;« In 
the blood Their nuclei, hoMc%cr, an toinparnlu* ly siiiall, and in nmriy i a*' h tin nn roroit* 
appears to be longer and more point' 'I at the < iids Until tin i mlogl'dailar tropho/oif' Ihulj 
schizont forms also occur, m mIiioIi tin prolopln-iu loiittiiind mkIiiii th* wall Inn. rml 
become difFerentiated and Btaiiis more or less niiiform)) boim tinn s darl" r»slaliiiiip porlioiii 
indicate the future nuclei of the iinro/uiles Wlnii ««rt(i|d<l' dji’rt'ion Inis tiil«n plm< soin. 
reMdual protoplasm remains behind, and tin uhoh loinlitioii is vry liL< lli/tt mIm Ii Ioik 
been desinbed by Labbe* m the ci«c of h$<’/rl>$rum h> < Inms of On )tti r rifiih/ d 

by the Giemsa method sIiom all stages of tin s'lii/onts Mitn<is of On int hi arnl tin 
formation of daughter nuclei arc mcI! f>ttn 

^Appearances ver) like tho»e presented 'luring tin whi/ogonj of soiin of lb« f'o"idia, 
notably or'/ta, are exhibited and the mIioI' «oiidititiii from tin inrii'ioiMd tin b»»r • ' *' * 

cell to the bursting of the C)fit and the fr"iiig of its 'oiit. nts mu Ik frm'd 

what thann'^I the hepatic ctfl is mead' d lias not as )» t (k « n 'b (» rmiii' d f ti( i( |« 
probably through the cajuilaries ) 

Tb^ intere-ting ap^K-araO'cs presented b) tin w li»r r nfiioitK frbil' Ml | wJinli w f» 
tandlv prepared f<;r m*' 1) 3Ir Itichard 3Iuir, '»f On I'afliob., i i! Ii.pirtnnnr f'ni»» r»iiy of 
Glinburgh, from emV^Id^d tjK-u< mIiicIi I look holm with m* Ik' a fui Oi' r sto In I m 
factions prepared and stain'd in On lilwrulori's 'Jin»« s.'imns ». f R»am"l ly 
haraatoxxlin aril eo-in, hr tL' Gnm“i and Jaisliiuuii imlliols nn I \<y ll» i b nlisin s »r n ’* ' 
luniatox\Iiii prv-*^- Ordjuar) fr" forius of tin In mo, f'gnnm s'l'l' »* »'"( ‘•lO. u, 

the jK'nph'-ral hWA evuld ly n, and on om »< < asjon I foam! *'i h " f"nn ) yn j' in ' I < 
appo'ition to tL*- of th* 'ndotlnhil "11 «! a «n|.iilnr\ mIm b <*> «■» up < ly 

inlie-ate-s th*- clamid of rnra* " As r<,'irds doilapm'iif On rniln'i n} j- n m » »■" n " 
that of a large, /Oi'" or I/idimiti slwiii), Isi I) if nii *d (mij -r m >flf "I 

*h 'xccjTirg a 1 ^ Jn/ n fonmd iti « liv* r " II lb I <» l» t .m •» in 

One tthirh gai*- *' VAhvtu/ dirmii'tous b i j Ot !--'/» j'""’*'' 

breadth, tK* , at 7 5 A* -*1 t r;n I'lmd J 2 /' / fi /< 'I b' im 1 ( ' f 0 - 1 b'^ 

are «Eall grjd an J »t»«u thfiiiiiih i' I 'H ? "" 1 "" 1 • ' 

unltTgoirg J to ' lb bibbiwl' n ' 1 1 i| ' 1 


- J’ ^K-/ ; 
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and swollen prior 1o division. As a resnll of ils increase in size within the hepatic cell, a 
small cyst, is formed at. the expense of the snhstance of the cell, the nucleus of wliich gets 
pushed to one side. T'lie wall of this cyst, formed from t.he compressed cell protoplasm, 
becomes very well defnuHl, and as a rule a space is left hct,w(‘en the body and the cyst Avail. 
What r believe to be the next stage is evidenced by the presence of one or more curved 
bodies in these small cysts, together with Avhat t take to be the remiiins of the original body 
from which these em-ved foi’ins have been derived by a process of nuclear division. 
(Plate X 11.) 

'L'he.se curved forms rather re.semble the trophozoites of the blood, but they differ from 
those latter in having small spherical nuclei, often .seen undergoing mitosis, and in the fact 
that as a rule they are more curved and somcAvhat larger. They were found to measure from 
9 /I to lO’f) ft in length by '.] ft in breadth. Th(‘y are often somewhat club-.shaped and their 
cytoplasm stains a blnish-jmrple and their nuclei take on a chromatin red colour. What 
I think rejn’eseiits tiie residual cytoplasm of the mother body is usually .seen ns a pale pink, 
nou-nucleateil sj)herical mass lying in the concavity of one of these curved forms. (Plate XII.) 
It rather suggests a so-called polar body and is not seen when more than three of the curved 
forms exist in the cy.st. When several of the curved forms are pre.sent one tlnds that tliey 
arc lying at diiVerent levels. 'I’hus only two may be visible at first, but on focussing either 
up or down a third comes into view lying, it may be, across the other two. DiA'ision has 
evidently taken place in dillerent planes. 

The stage Avhich folloAvs is that of the undiflerenliated schizont. (Plato XII.) A more or 
less spherical mass of protoplasm. stainit\g a dark blue colour, is found lying in the cyst, Avhich 
has become larger. Oy.sts at this stage, often measure 12 // in diameter. The contained 
schizont mass varies in size and is often about 8 /» across. Diflerentiation takes place, 
OA'idenced by the appearance of nuclei wliicli are .seen studded, so to speak, all OAmr the 
schizont mass or arranged round its periphery. (Plate XII.) When the latter is the case a 
very pretty appearance is exhibited. Tlie cyst is found to have undergone further enlargement, 
xionnnon measurements at this stage being 22'5 /i to 25’5 ft in greatest diameter. Sometimes 
no space exists bet\A'ecu the substance of the hepatic cell and the dividing mass. In such cases 
the cyst Avail is ill-defined. As a rule, lioAveA'er, both unstained space and Avail are Avell marked, 
AA'hile the nucleus of the hepatic cell has either Avholly Amnished or has become much flattened 
out and in consequence has taken on an oblong or spindle shape. Very little of the liver cell 
is left, and in the next stage, that of diAusion resulting in the formation of the merozoites, it 
is common to find it represented merely by the cyst Avail AA'hich is often thicker in some parts 
than in others. 


The final diAusion is seen at several different stages, and it appears to be complete, no 
residual protoplasm being left. The merozoites all present the same appearance and are 
much the same size. (Plate XII.) Those Avhich I have measured Avere about 6 p in length 
by 1-5 p in breadth. They stain a pale red or pink and their nuclei take on an intense 
chromatin red colour Avith Giemsa or Leishman stain. They are very slightly, if at all, 
curved and are found croAvded together, lying at different levels and in divers directions, 
or arranged symmetrically round the periphery of a portion of the schizont mass which 
has not yet proceeded to division. 

The final stage is evidenced by the bursting of the cyst and the freeing of the merozoites 
Avhieh doubtless pass into the blood stream and invade the red blood corpuscles, thus starting 
once more the cycle of schizogony. (Plate XII.) Empty and shrunken cysts can be seen 
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in tilt li\tr t>ecti()n*», us can nurozoitts l}nij» fnc unci tasil^ <h-.tmgm'‘li ililt b) thcirtolunr 
hi 7 c and miclei (Platt XII ) 

liiNcnn • lias jiomttd out th it tlit bclnzont bt i^^t of Immogrtg tnnc^ in ni'tibs is jiisvd 
m tilt liver, ind Libbt lus givtn mucli uttiiition to thi-» subject As indicitcd, I bivi not 
)et been able to dtcidt whttbtr dimoqihism occurs, and jf micro- and ni itroiiKroroitis c in 
bt (listinguisbtd 

lb fort seeing tlit liver sections I was under tilt inij rtssion that the non s(xn il (vcb 
wisprobibl) as follows 'Hit trojdiozoitt is set fret from the ervtlirocvte as the trivillnig 
vernntnlt, which eventnallj jitnetritta i cell of tlit Intr or kidiit) and gi'cs ri^e to 
schizonts in tlit form of tjtocjsts In thest the meroroitcs art fornud whuh, after cert iin 
tlungts, tventuall) (sespt into the blood strcvni, inv idt red Hood corjni'clis and so ri start 
the c)clc of schizogoii} 

feo far, howtvtr, out has not been ahh to set iii) thing like tlie tnvillnig vinmcuh m 
the liver settions Ont jtrhoi w is chloroformed, a post mortem pirfornud imiiiidi itil) and 
Pimples of tilt liver blood taken hj me ins of n hv|M>dermit sjnngt Ihis proetihiri howe ve r 
}ielded no fresh information Onl) tiu ordmirv trophozoites were found bqu ish 
prtpirations of the livtr were made, but filled to aid one 'flit cjtocjsts and merozoites 
wtro tie irl) seen, but no prtliminar) stigt tould bt observed nml iie> chingts took plici 
under the mitroscopt Uht form uiv iding the lupitic tcIN lool s like the trophoruite eif the 
peripheral blood, or, at the most one of the hwoIIcii forms alre idv nuntnmed I« it, then 
possible that the travelling vcrmiculo pi ijs no pirl in this tjtlt ' biich is po'^iMv the c ist 
or iigiiin, as laibbt as'-erts, for lank ^(crrllt and han/oO/^if an isOf,amic conjugation nil) 
take place betvvctn two of these free forms and it mav be the zvgoli so formul which can U 

seen jH-iictrating tho hvir cells Man\ 
however disKhivc laibU s cmielusions 
which have not Isen loiifiniud bv the 
edscrvatioiis of Hintzet on /miiI fhrrth, 
so |>ossibt) tin fntd trophozoite dinitlv 
niv ides the livir tell and ksoims the 
Khiremt while tin free virmuuh is in 
telideil to ]ltv a ptrt in an ixtracor(>ortaI 
sexiid cveb 'iliis Kids ns to eulisihr 
the habits of the jirlsii an I the pirasites 
winch it harljoiirs 

Hie rexlent is a not turn il amiii-il 
living m holes m the desert n miming 
mvisilK tlirunghout the div lot foiiii I 
!iu|pnig id>uut ill the iviiimg an I on 
moonlight nif,hts It ixi*ts far from iinv 
water, winch it diMs not hiih to respiire, 
mil Its feioel jrediiblv lonsists of the mmuti mihIs of the Mmill pluits which isjiitrive to 
exist III Mild) wastes The nniiinl is casil) cnight in tnj>s 1 utesl with mill t 

IKith 111 ns nndmites are founel on the jirlKn 'llit sj*esie-*of .Sij / ew j /'•r.i j n-s* nt i* 

•t IL 11 ol . 1 an. (10) T (tliewm 1(11)1 (IIJ 1‘O’J 
t Zcol Jabrk tub { lut x* 4 1993 
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PLATE Xin 



Flagellatkd and Vermiculak pAKAfeHEN OF THE Flea {Ptilcx tl{'oJ>atr(r), Rotjis. (Greatly Enlarged) 
{Drawn ly Richard Muir from original sketches by y/. B.) 


(a) Colonie radicc ; unstained, 

(b) Vennicule and ainccbula? forms ; unbtained. 

(c) Vermicule, dageilated and other formb ; Leishman stahi, 

{d) Colonie radiee ; Leishman stain. 

(e) Posterior part of mid-gut showing amosbulaj becoming transformed into flagellated forms. Some of the latter are in process 

of division by fission. 

(f) An unstained flagellated form. 

(a*) An unstained, dividing, flagellated form. 

(//) An unstained amcebula as seen in the posterior portion of the mid-gut. It approximates to the typical form of a Iltcmogregariiie. 
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usuall) I’nt j clupalrp {liollitdahS)* ant! I Uu\t di'^M.ctu! nml t\nmnuil tin mt( ronl arganR 
of tngurgcd fl( is taUtn from iiiftcttd nnurtiU At first in\ riiitums wiri lumttsl to iho 
stomal h of tho Ik i m wliitli nt tint T onU found tlu trophoroiU •< wluch li id Utn sucUd up “'C' 
II ith till jK.njditni\ blood, uiul ului-li I w is iibb to stum iti Mnoir pn p initums Soini* I lixsl 
contiiimtig oriiloglobuliir trophoroitis was placed in (in «cid citnti solution iUmmiI {^ 

Ilugirsf to Minnliitc. tiu cnnditiuiw pris^ut m an lUstits slomuli 1 bough Upl ui tbii 
iiudmiu fur o\ir ly liuurs at room tcminrituro, im change took plicc in the piri^iUi 
sue til it tluir cjtopl ism iRcauu more gr inular 

Liter, on two oet ismns, in the 3rulp[gliiun (uIks, f found Itothis tdcnticil in appcartficr 
Milh lilt frit Iroplioroilts of the |».irnsiti Iiionc title «iil> « fi\> win prismt tin otlur 
coiit initd n largo niimlnr It isns qinti t m to distinguish thnn and tlui upjHand to hue 
iinltrgoni no cluiugc Uxoml a hlaritum from tlu trxthriKxUs which ongmdU nmtami'd 
tluni ] do nut think the) indicntcd nii) stage iii n d< i< lojuiii ntal deli but klioit 
the) Wirt nitrtl) undergoing i jiroeisv, of chminatiun Iho lit i maj hiut bttii n male 
lilt SIX Mas nut noted 

riOllAlllJ C\cn OV DriELOlMFNT IS Tin Vli\ 

At a Ifttir date a mure s)'<tciiiatu i xatmnition of fleas bs miaiis of frisU di«s.H turns and 
alumd pirafiiu setlioiiH was coudueti<l and i* still in p^Or,^ts^ Tlu nsiilts mi lir, hue knoinfir-a 
licon most jiiteri sling as not onl) has a tnu i)th ol disclopimiit ajiparciitlv Ixsii fumd but 
loiliis risimbling >trv tlosiU those diserilml h\ hchandmnf in the Mi}»j>oseddi\ilopmiutol 
Jf tUiri hi'in ihtiiln ■>/ i/i iii Cult ^n/iu-iis ha\e Uen ciuouutircd A Nir\ brief imutiuii of 
wlmt lias Kin mitid must sufTiei 

A tkii ^ was dissected thirt) lumrii after removal from its lufistid host Aft«r 
prtssurt had been made on the tour glasx then wire iouiid l\nig free ilosi to tlu 
termination of the rectum, splierieal forms eenmcutis, roM.tti8 of vermuuU* mil lm\ 
llagcllatcs. It looked as though these had Ken ^J^l•^ 2 ed out of the ahmintars tnut of *’‘^"’’^* *"*■* 

the, fli i 

(a) bphcneal (grigarim) forms Thtst at hrat augg«*st<d iilttn«l trojhoruUes n-tn 
small and nuUhmteU gruiular Tlic\ win not uimuruus. (I'luti XIII Fig f 1 

(//) Yerniieulis Hiisi win small tontnmed nfractik »>j'ots and m nvcral iiistaucr'e 
ahownl at oni ixtremite an aeenimiKtum of what Iwkisl liki pigment m uctiei inotmii 
'Ihis w is eul olT from the Imde of tho eenmenk b\ n alight loiistncli m and tin eehok 
uppianuKi markidl) ris« mbled certain of Selmudnm a diagrams. (IMiti VIII Fig f) 

home of tho eermteuhs win. vuiiti 1 end to »nl, nnl wniu |Htss(8s«tl ^hl)rt fii,,t!li. 

Mane w»n m actiee eibrvtih motion Forms Nim« what awoltiii at oiu nil (tlukslnjicsl) 

Wert ako notued (I'lite XIII Fig f) 

(r) Ih»s(lt«"» 'Iheso Wen e»r\ niimkibh consisting us tlue did of chimjs of 
\<rnti<ulcs ill « ^tat^ <fe»n acini eibwlile motion. Th»\ \ »n il much lu mxt nii I lit tin 
niiml'* r of eirimeiiles wliuh funiud llum niidnscml Usl imthiug ao much ics cmad -A clintirs 
of tun jxtaK It is jxissjbU tint thiM **>inmcnk*s win. re ell \ tKgillitisl fjnn«, the 
II if.elj i Umg ec re minute (I’hlc XIII , Fig /») 

•TlicH n S Ch»rl'*lM th«-biJl V 7-S Ia< kindly < mI ©etcr cf 1*0** n} Jrb tete tr»a 

»■ nl him from t* f IaU rat 

t I.An(Tt ■’ Jno 3al lAXt 

; eicinTitkaw uni \Nm»-rrhs.l !> I Tit]Ac»*« Bue.*fl Ixlc CrUU a hais'f , »ra 0<*« {r‘i<U 

Mtnlc lean I W.. HftI 3 JJ>i| Tries. /'/ii J/»»I I.«v! n. J 1^455, 
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Measurements 
of vcrnticulcs 
and flagellates 


al 

sible 

. planations 
of appearances 
observed 


{(f) .Fliigcllaif's. Tliosc botlios were of ti disiinef. irvpaiiosoim! or Irypanoplasina type. 
]'’]age]lii oillier at one or botli omis, wort! (dearly vi.'dlile, jiiid tliey were in a sttito of very 
iietive vibralile mol ion, tbongli. lluy' did not .seem io possess nincli motion of translation 
(Plato XI IT,, Fig. A.) 

All the forms wore Wiitebed for several lionns 
and no clianges were noted, save that some of the 
vermicnles beeame motionless tind others jtjtjioiired 
to change into typical Ihigellated forms. 

Sttiined prep!ir;itions were secured (»f iill these 
forms, and ti ro.sette of vermicnles is shown in 
J^lato XIII., I'^ig. if, and in Fig. 51). 'I’Jiesc were 
obtainetl from a tlea, tlissoctcd tyxtoen hours sift or 
feeding, in which .spherical forms .and vermicnles, 
either free or in smtill rosettes, were the only Ibrms 
found. It will be noted tlnit the bleplmrophists .are 
largo and are towards the centre of the rosette, i.r., 
towjirds what tire probtibly the anterior extremitic.s 
of the vermicnles. 

These vermiculos measured 7'5/(,to Dp, in length. 

The stained forms from Flc.a 1, Plate XIII., Fig. c, gtive the following measiiremeuts : 

Vi'niiiciifr.-i — 7*5 /(, 1! /I. and 12 ft in length. 

P5 ft, to 2 ft in breadth tit nuclei. 

Fffujrffatc ,'; — Total length . . . . 10‘5 p to 1.P5 p. 

Length of tliigella . . . . 3 p to 4’5 /<. 

(Some of the trypauoplasma forms were found to conttiin two small spherictil cliromatin 
masses in addition to the nucleus or karyo.some. These may repre.sent the “diplosome” of 
Prowtmek.* (Plate XIII., Fig. r.) In neither the vermicnles nor the tlagellated forms was 
there any indication of tin undulating mcmbnine. 

The spherical forms pot^sessed well-marlced nuclei, and there were also seen what 
appeared to be intermediate forms between them and the vermicnles in which blepharoplasts 
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had developed. (Plate XIII., Fig. c.) 

[Ordinary unchanged trophozoites of the Hccmoyri'f/orinc and a few large vermicnles 
like those found in the peripheral blood of the jerboa were also met with in the stained 
preparation. They liad not been observed in the fresh dissection.] 

It seemed to me that these appearances might rejoresent one of three things : 

1. A special parasite of the tlea of the nature of llcrpclomonas or Crithitlia. 

2. A development of trypanosomes in the Ilea which, though taken from a jerboa, 
might possibly have fed on a gerbil with trypanosomiasis, but vide “ 3.” 

3. A cycle of development of the Inemogregarine of jerboas, somewhat analagous to that 
described by Sehaudinn for Haltcridiiim danilcioskyi in Cidcx pipiens. That the last was the 
correct explanation I at first thought probable. Supposition 2 was put wholly out of 
account, as several fleas in which these appearances were found could not have fed on a 
trypanosome-infected animal, while in one ilea dissected twenty-four hours after x’emoval 
from its host, I observed in the posterior part of the mid-gut amoeboid-looking forms, some 


* Arb. aus d. Kais. Qesundbeitsamte XX., 1904. 
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of \\liicli m si?o uml sliajie '<r' tloseU n seiiittkil himogrtgnnnt forms. (Phtc Xfll , rj^* 
c and h ) These «ere wen to ch mge into flagellated furnw winch were att ichc^l h) tin ir 
short flagell i to the cpitliUmm lining the gut, and kept Ushing from hide to side in utive 
motion Some of them were w itched undergoing longitudinal division while still utt iched to 
the gut (Plate XIII , Figs cand^) It is worth) of note that this division l>cgin at the 
end opposite the ihgtlluni, and therefore prcsimi dd) could not li w r been de]»cn I int on a 
binnrj division of the iintro-nnelciis, unless, and tins is interesting, these fonns wire* 
identic d with feomc of the st lined forms to vvlueh Fig. r refers There at It ist one pansUe 
w i\l ho hccn res( mhhng a trj p inosome in a^l hut the ahs< nco of an nndnhiting memhnne, for, 
as will be noted, tlic micro nnelens is at the op[>osite cn<l from the lliigellnm 
Tot il length of living vermicnlts 12 /« 

llreidth 2 /i at broulest, i r, anterior pirt 

Length of flagell i fi 

AiiKoboid forma dmiit 6 /« in either diameter 

It was curious that at fir>t I onlv found these various fonns in ftm ile (It is wliuh h id 
been fed on infected jcrhois This, together with the descriptions given b) Sehaiidinii. 
naturilly led one to think thnt the third hnp)H>sition vv is torrett Further investigations, 
however, have served to confute this nlei, for I boon began to Imd tlicso appe iniiccs in 
niilo lie IS fed in the same manner, and finall), mj assistant Mr Frudriehs, iliscovcnd 
similir forms m fleas lakiJn from freshl) taught gcrbils with normal blood It was, 
therefore, app ircnt tli it the flrst supposition was the correct one, i » , that these IkhIios wen- n.enrrcti 
in re lilt) pinisites of the flei itselL That the) belong to the famil) known ns the ‘'’luisn 
Cnthuha* I now luvoliltlc doubt, esjKtiall) after re tding the interesting pijars bj Uoss, 
on the intestinal p ir isites «f mosquitoes t 

It is evident tli it the rosotto forms are the oJoinfs ro<U the spheric il omu bold form-* 
are tlio nmolnln, and the flagellatis aa the jUiiffUiiln whitli he dcseribis and which la gef 
termed “formes monadmicnties " It pcems to me that these n suits tmd to siipiwrl his 
eoiiteiitions, am! those of Nov) and MeNenl.t iigiinst S hnndimrs work, and an thin fore of 
cQtiswlenvbU interest hcetwns of fleas show clusters of the pirisitis winch are eisilj 
rieognisible App ireiitl), judging from Itirts§Iist, thcsi' proto/oi have not Ikjcii previoush 
found in fli is. Further proof h is been obt lined b) the discover) m one feiii do lUa of wlint 
PCI nis to Ite tlu re il c)clc of developmtul of the J[tf mryroj frtnr winch proves to Ik.' pn-ci'tlv 
similar to th it discrikd bv Chnstophers for Ilauto>jii>j»nnn in the loiw 

It was some tiiiu Ixfore I could obtain Chri'toihers pqsr I then found liis rrr) 
inttnsting account of the t)cle pi^sid bv that pinisile in Strjh^tiu\ Tins 

IS virv bntlU as follows — A lirst stage of fne vcmiicuhs is found in the mil gut, 
iiitistun, ami oceisioiiiUv tl-s-wlun This is sucettshsl h\ tli* formitiun of larg* evsts 
which are found l)iiig fnt m the Ixxlv cavit) Tluv 1 irg* evsts iimtain num roTjs«m,n 
oval iV'ts, ami tin St m th, ir turn lontam eristintie Uxlus (s.ius.igtw«h wh«a I b» rat<d) 

Tins. Imdus Clinstoplurs l"lievts to la of tlu iiitun of pjHjruroif#-* If#- records n 
curious ol>st.r\ation to tlu eflis-l that contact with fnsh Ibxsl pltsrra aj’pa^-llv tins/-*! 

• I,.-vrr*nl lialo-i C^mj* real (on* dt. StoaUalon. 1»2 C«n! 5 >r*-vl S-.r. d- E j- J>/2 

( oinj n j J <lf I lea 1 d s i^^n'sy T/S Ui 

t Jovm, ffllfyunr, J«ns»ry»nil Ijnt.lOOC. 

: InftfL CJ i«r"* 'l*rcb lAU 

J J/C.Juo iv^ 

•, Tbotiijsoti tstes •■xl JoJin,tcn laUrfstori-^ ItcjSirt \ol. \ II iXiC 
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Developmental 
cysts in flea 


some of these crescent bodies to become transformed into large vermicules which, after 
being kept in the incubator at 37^^ C., were found to possess the curious property of 
rotating the red cells by means of their narrow extremities. Christophers regards this 
behaviour as very significant of the probable method of infection. Up to date I do not 
know that he has added anything further to these observations, which, as he points out, are 
of special interest, “ since although the transmission of many protozoa by biting insects has 
been demonstrated by experiment, the only instance, of which we have actual knowledge 
of the stages gone through in the carrier, is that relating to the developmental stages of 
certain parasites in the mosquito.” 

In the case of the htemogregarine of jerboas and the flea it was found that the large cyst 
had ruptured, as evidenced by its burst and shrunken wall. Certain parts of the field were 
crowded with the smaller “ daughter ” cysts, most of which were nearly spherical in shape 
and varied in size, measuring from lC>-4 /i to 25-6 p in their greatest diameters. Each 
possessed a welbniarked wall with a double outline, and they contained slightly curved 
sporozoites with rounded ends. These latter measured about 16 p in length by 4'20 p in 
breadth and the whole appearance was, as I have indicated, precisely similar to the small cysts 
described by Christophers. It was evident that a great multiphcation had taken place, the 
first stage of which is no doubt the production of travelling vermicules. I kept these cysts 
under observation for 24 hours but no marked change took place in them or in any of the 
freed sporozoites. At the end of that time a stained preparation was made, but the sporo- 
zoites were found to have degenerated in the citrate solution and took the colour badly. 
They were distinctly of a sausage shape. The cysts also did not stain well and it is 
unfortunate that a fresh preparation could not be obtained for staining. My observations 
have not proceeded beyond this point. It is curious that though a large number of fleas 
were examined these appearances have only been found in one case. It is possible the flea in 
question was not it dcoputrw but belonged to another species wliich alone may be capable of 

acting as host. This, and the further develop- 
ment, are questions requiring elucidation and 



which I hope may ere long be settled. 

I have also examined the small mites 
which infest jerboas. They are never very 
numerous on the rats, but, as a rule, three 
or four can be obtained from each animal 
by careful search. I found they belonged to 
the genus DeT))ianysms, and believe them to 
be identical with D. (jalluicv, which, though 
primaril}^ a parasite of fowls, is known to 
attack mammals and even man. In the female 


the chelicera? were seen to be in the form 


Fig. 60. — Mite of Jekdoa (x 42 diam.) 


of long thin stylets (Fig. 60). I proceeded to 
dissect these mites and their larvm, no very 
easy task, at least when their diverticula are 


gorged vdth blood. If a mite is dissected immediately after it has been feeding on 
its infected host the blood which has been sucked up presents no differences from that 


in the jerboa. In other words, the trophozoites, either free or still contained ixi tlie 
erythrocytes are to be seen. If such blood be citrated and kept for twenty-four 
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hours or more, cither at room teinpcrUure or m the incuh'^lor at ^7^ C no rlnnp. 
n suits 

If, hoat\tr, MJiiu tiiiu jhpss i.i\ four hours, Ik fon tin initt In ixnmiiicil 

numerous Mrmicnh forms an souiettmes fuuiu! m fairU uctui motion, to^t tin r uitli mun 
unchui"<(l tropho7oit<s TIkm \ernucuhs laml tluiiw K ls from snh to snl» mil a!si» 
proj'ross amongst tlu ulternl or disinlegritml liloo«l oorpiuths 'lhe\ do not ixhiht 
tlu “eughnoid moxenunts shown so marhtdh h\ the frtf Atmiiculis found in tin jirlnii, 
hut meni} glidi ahout On staining it was nuticethle that tluir e\toplasm w us ijiutc 
fru from chronntm grvnults, though it staiiud a pih him ism tlu ‘jcrhoi \trmnuhs 
Tills agnes with tlu chirictirsof tlu \ermu.uhs from tlu lousi di-tnlud h\ (Miristoplurs 
On tlu, otlur hind, from meisurcmunts I ha\e made. 1 find tlieni ‘ miti urmitnhsjnst 
ahout tlu. same size ns the ‘ jorboi vermicults, wlioreis Chnstoplurs found tlu ‘lousi 
lermicules distiiutU larger than those present m the gtrhil I haie now ttaminel a 
consider iblo number of mites both goiged and ungolgid, and at lariuus turns afltr finding, 
and haic carried out a few ixjicriiiunts similar to thene conducted bi Ohnstojdii rs with 
lice hut I have not so far bien able to abse>Iut«K sitisfv mjstlf tint e\st formation ocrtirs 
One IS apt to be ih coned, as largo c)sts, looking to tlu nakid tie liki iiunnte white 
spliiris are sunutinus uhtairu i from the nutes, and oti e vniiumition these eists art sc<ri 
to be piekid with spluneal hodus llu latter, howiier, nppi ir uiulonhte lU to U soiiu 
form of fat cell 'lhe\ are highl) refraetile sonu w lint rest mhh largi oil gIohnl(s,anl tluir 
contents dissuUe on the addition of otlur Once, and onte onh, in a cist when no Iirge 
List was Keen, I found ^mdl hoelics likeci^ts anel apparmtli eontmning ereseent shiixnl 
forms, the whole appearanoe being rather like Fig lt> m Clinstopluis inonogriph, 
wlncli illustrates zjgotos coutammg nxirozoites Ihore was howtiir nothing co difinili 
ns the well marked cists found m the fiia, and I am not intliiud to li) am ^t^ess on this 
obscnation I kept the slide of citriteJ blood from tlu imte fursixtieii hours in the 
hot incubator at 37® C, and then ifter could not find am of these cl^ts (') lu tlu 
preparation Captain Cummins, to whom I showed llum, agreed tint tlui iSMinlhil 
Christophers’ illustration 

A fact of interest is that, in one cist on exuniining compiratiicl) fri'h cilntid 
blood expressed from a inito winch hilf»d file hours Infon em ajerbovwith a muihnilt 
mfiction, I noticed seieral large* lermicules dragging smill elumps of nsl eells after tium 
tluru iKing a distinct interinl jxissihU bndgeil b) mi musille gilatmons thnal, Utwi^n 
tlu narrow oxtremit) of tlie lermicuhs and the corpuscles Continuing to watch om of 
those lerinicules 1 s\w it start curious rotatori nioicnunts cxnclli like thosi {’hn«loplurs 
ihscrilas m the case of the lenmculcs eleniesl (>) from tlu s.iHsage‘-s]mj>*sl KmIu's ni tlu 
small cists fmnd in the loust I watehed it for quite a long tmu Vs a nih it was 
tlu pirisite itsilf which rotated, using the* lad cells eis a IuikI point on which to timt 
Vflir a tmu motion cei«id mid the lemiiciili tlmngesl in shajs, iKsommg swoll n nt ei n 
eiil Mam onlmiri free tmphoroiti's wi n nl-o pris««t in this I KkkI m whuh no venmrnl<-s 
eoiild Ik seK n iifte r it h i«l Iks u ki j t all lugli! nt 37® C Th -*» re-siilts, though bi no m« ans 
coiuhtsiTe are somewhat sii^gi*tii(, mid I Ulteit the imte laii ict Ik. foini I nlsotosirn 
the pert of an mte ninsliat* host I/itterl} I hm K-eu unfirtunate m not Uing alh 
losisim jirlsvis with Iirgt infislmns of the b i nie«gn-gnrjMi Omn a ^, 0**1 ers it i* 
j»<K>.ilb tint emc mi^ht fin I tlu s-inu cislie sts^i as Christoph rs has dt'scnUel f r 
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TL (lerhUli in tlio lonsc (/Ifrmnfopimts ntul wJiidi I Jmve seen in the flea in the 

ease of IT. Bdlfnvri. 

As tlu! jerboa is noc.tnrnal 1 thongld it Avell io clilorofonn one during tlie night, 
and at once (jxaniine its l)]o()d and organs, 1 failed to find tin; vorinicnlc form, or 
anytliing but. the free and endoglobnlar Irojdioxoilc.s. 

Tt should be said that to tlie naked eye, there is no inor])id appearance presented by 
any of the viscera. The splcaai seems lUiver to be enlarged, and, as far as can be told, 
the liver does not appear abnormal. Neither do the nninvadefi hepatic cells present any 
pathological condition beyond a slight degro(> of cloudy swelling. The vcs.sels and 
capillaries are usually full of blood. 

Further, it may be stated that numerous free forms (trophozoites or nierozoites) 
(Plate XT., Fig. e) are, as a rule, pre.simt in smears made from tlie liver, kidney and 
bone-marrow, and to a less (>xtenl in those from the sjdeen. Once in the bone- 
marrow I noticed parasites which had been taken up by the large fuononuelear 
leucocytes. (Plate XT., Ifig. e). Several gerbils have been inoculated from infected 
jerboas but always with negative results. 

Professor Ijaveran writes me to say that he has now found the same ])arasite in 
jerboas (./. oricntdTuc) from Tunis, so that, no doubt, much information will .soon be 
forthcoming regarding this interesting })arasite of mammals. Thanks to the kindness of 
Captain Patton, T.hl.8., I Imve received one of Lieut. Christophers’ smear preparations of 
the infected blood of the (n'rhi/hts iiHilntx. His parasite closely resembles that found 
in jerboas, but pn'souts some points of iliflerenco. Thus it exhibits chromatin dots much 
more frequently and in more abundancfL Further, forms .showing a tapering end turned up 
so that the parasite ap))roaches a V .sha})e, are much more in evidence. 


A Leucocytozoon of JTammals 

In hlay, 1905, while examining tlie blood of a Norway rat (il/us clccnmamts), to see 
if the animal was the host of T. Lewi.si or harboured the limmogregarine I had found in 
jerboas, I came across a parasite very similar in appearance to the latter, but situated in the 
extra-nuclear portion of the mononuclear leucocytes. The parasite, which is ovoid in 
shape, has a well-marked nucleus separating two lightly staining portions. Its ends are 
rounded and its dimensions in stained specimens between 9 g and 10'5 g in length by 
4'5 fjL in breadth. 

Although it is usually found in the light staining portion of the leucocyte I have come 
across it lying between the lobes of a divided nucleus. (Plate XI., Fig. /). Thus it 
appears to be of the nature of a karyolysus such as has been described in lizards. I have 
examined the bloods of twelve Norway rats, six of them being young animals, and I have 
found the parasite in two instances. In the case of the first rat it was found in the heart s 
blood and in the spleen. In the latter, free forms were present in addition to those lying 
in the leucocytes. The liver was congested, but neither in smears nor in sections were any 
parasites visible. Section prej)arations I’evealed a condition of early chronic venous 
congestion resulting in pressure atrophy of hepatic cells which stained badly and had lost 
their nuclei. 

No parasites were present in smears made from the Iddney or bone-marroAV. The 
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nmmal died suddenlj on the morning of the daj follon*]ng that on which it had l>cfn brought 
to the lidioratorK'* It wa*! Incl} and nppircntlj uninjured the prcMoiia o^dimg Kat 
iiiiiiibtr t«o alhO diid tht inoninig after ciptim Paniitet free and in the htRocUe*^ wen 
found in Ktnt irt> in idc from the spU<.n, h\er and kielmj, but the \ win not at all nmiiiron^ 
bnitirs undo from congtstcil art is m the stomich anil small intf'tmi, ami from the 
bone marrow ahowcel nothing abnormal No Crtt mottle trojdvozoito ami no c\toc\st or 
other stage lias been found 

I hate examined the bloods of man} ]Ig}ptinn nts (1 /m« Alf^tvnhiuii*) witli negatitt 
results Iho species examined lias numerous }(nowish-golden liaifs on the snout 

Tins pirasitc is interesting in tho light of the l(Ucoc}to7 hmj fonnel b\ Ilenth) in elogs 
in India, and described ht him and b) Tames It iscloseh allied to, if not identical with tho 



panisite reccntl) <h«cotered b} Patton in one of the Indian pilni squimls Cajtain Patlon 
iiasMrt hiiidh sent me u Uool film containing his panisilis whirli ten tlovlt re‘>emll 
tho'O m the Nor«at ret at Klnrtonm I notice the} are fiaspuntl} fe>im I sjlitlmg the 
1 artosomes of the nioiionutle ate d cells lit h ts also sent lae sjKHnmnsofa Miml ir | an-ite 
found m the dome -tie cat at ^ladpis 

I pnijwM to gnt the name of Jyurffnfo on i»Mn« to the nt | inisite whieli «ti 1 nth 
renpiiris furtlu r “tu h on the lines whieli linti Uaii fedhiwisl in conmstion with tb 
b 4 me>t,'re ganiu eif Jt rlsins 

CiiKxens IV tui himiiotmsoi tiii Jnieit 
As st ttenl e hi win n , grtiiul ir I »s< pliiha is ruimm ii in ^e rl il-*. In the I li»ixl of »< r< lail 
jcrfioas a siiim what Miaihr <\ mlitiun has (>tin o!*Mne*} ml it is •hown in Plate \I 
Pi^' ee and in Kip' 1*1 and (*J In tin list ligun , In si I ^tb, intrnurpi-cularelots ’ h 
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free forms cjui bo soon. Al first sight the appenrmiees prcsentefl seemed to mei-atlier different 
from the grannhir hasophiliu fonnd in gerhils, and a slide was sent to Professor Laveran. 
He gave it as his opinion tliat tlie condition was merely one of basic degeneration. Later 
the fret' forms were seen, and ])r. Griilmm Rmitli’s* paper on ii new blood parasite of the 
mole appeared. 'Pho photomitn-ographs of infected mole’s blood pre.sented an appearance 
precisely similar to what had been seen in the blood of jerboas. I drew Professor Laveran ’s 
attention to this, and he I'oplied that he regarded J)r, Graham Smith’s preparations, some of 
which he had seen, as merely containing a p.sendo-hmmamfeba, and that he saAv no reason to 
alter his opinion regarding the blood cmidition in the jerboa, I also wrote to Professor Nnttall 
on the snbject, bnt have not heanl from him. It is dilhcnlt to acconnt for the free dots and 
rods whicdi have evidently escaped from infected erythrocytes, bnt at present one need not 
enter more fnlly into the matter, which, liowever, is of some interest, and seems worthy of 
mention. 



Fig B2 — Ch^scfs in tRVTiiBoc\Ti s of jerdoa (x 833 diam ) 


Joiim Hji^giene, Oct. ISO."). 
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Tkypanosomiasis 

(a) 'J'- n.vnuni, thu cattL* trj p.inosome of tht: Sudan. 

(/>) T. gambieiise, from blood of monkey inoculated from the Uganda boy, Wariga. 

(c) Irregular formn of the tr^'pvinosome of mules as seen in the blood of the gerbil and monke}*. Note the chromatin granules, 
the snial) “ tadpole” form, and the “ shadou ” form. 

(if) Degenerated and \acuolated forms of mule trypanosome as found in the peripheral blood of monkeys treated b}' chrysoidine 
and the blood serum of nater-bucks. 

(e) Spirilla found in the gastric and intestinal lesions. ^ From gastric ulcer in a dog. 

Ruddj' ” forms of trypanosome found in the gastric lesion in an inoculated jerboa. 

(^) Torula (veast-celK). apt to be mistaken for Leishman-Donovan bodies in stained preparations. From stomach of an inoculated 
ierboa. 
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Trypanosomiasis in the Anolo-Eovptian Sudan* 

I — Pja \ VLf SC> AND DlSTrilH/TIOS 

II— Tir Disfksf IV Cattil 

In the liriti'<h Ueihcal Jonnutl of 2Gth Noxomlter, 1001, 1 pnbli«]iO(I ti prclimman note 
on the nl>o\c subject This article referred to the fact that I had found tiNjunosonus in 
the blood of a donke) from the Ilahr-lil Oharul, that Headt had dl'‘C 0 ^cred simil ir 
parasitfs m iniiJts from tlie same region, anil lhal in smears from the blood of ShiJluIv cattle 
Rhicli he had submitted to me for oxamination I hul found these llagellates femci tint 
juper appeared a considenble amount of information has Wen obtained, and a gooil dial of 
research work has bein earned out in the labor itories, U|K)n what is a ^erj important suljict 
in n couiitr} like the Sudan The following are the chief points to which I wish to 
direct attention — 

1 Tlie pre^alcncc and distribution of trjpanosoniiasis in the Sudan 

2 The presence in cattle of a small lr}panosome which LiicranJ has ileelarcd to W a 
new Ppecics, and whieli he has named T mmi/wi 

n The question as to whether eqnmes, or at least mules, arc liable to a double mhctiun 
b) two difieriut Bpccios of trjpaiiosomcs, or arc the ho>>ts of a T <!tmorj>htwi or 
resembling that which afTects horses in Senegambia § 

1 The great frequcnc) of haemorrhagic ulcemtne lesions of the stomach in 
tr}p\nosommsis and their significnnco, also the comparative friviuencj of mtistmal 
ulceration 

5 Hie occasional presence of npinlln in the«e gastric le«ion«, Wth m the blood clot 
adhi rent to the ulcers and m the uiccratcil wirfaccs 

0 llio action of chrjBoidine as a thera|)tutic agent m tr)pano«omiasis 

7 Hie therapeutic action in trvpanosommsis of the blood Bcrmii of wihl animals (big 
game) whose liabitnt is in trjpanosome-infecteil areas, a line of rr<iarcli suggcsteil b\ 

Dr Shefluld Noavi {rule tti/m) 

/ .Is lUyanU JWialeiiee nixl />i*tnhitton — There can W little doubt that in tin 
Soutlicni Sudan, tint is to au}, in the ngion Buiitli of the tenth pirulhl of Intitudi, 
trjpinosomiasis exists to a ver) coii<iderabh extent An illm<s known to K dm to tin 
bites of tvit-i tiles, and atbatnig donki >«, hor>es muhs, und iwH^iblv caimN Ins l«»n 
ncogni'*id in the llahr-Dl-Ohnznl provinci «imn thit distxnt rtgiun was vi'itisl nflir the 
rmuiqueniig of the Sudan KxiHditions havt cx|Hrunc<sI considirable lo-'i s m tmnsjsirt 
animals from tilts ennse Agiin, and more recenth, liick and imtcntis] nnimils havt Ism fr 
enimiig from the Upi>er Soliat di»tnct, and <«jHCiill\ from the nnghlsmrhwsl of Itang, 
a statmn on the Haro liner in .Mn-smian temtorj This is txplatneil b\ the dneovira of a 
tsitso 11\-KU Istwocn Gure and {inmbcla Fig 11 (p 2‘') and the disea>s will do murli to 
bami»er tin trade with .Mnssini j which is laigih rundmtisl b\ means of park muh-s 

Old nsonls nl'o hpi ik of aninnU dvingfnmi fl\ !it« on tht upjx r n mln-s of tli Him 
Xih , but acconnts an m» vngm, loth as ivginls the natun of tin illn«-vs mi 1 tint i f tin 

• r rtt c« of l*u< D»prr hioc aim It In IVc* “ J -Tral tf Tr rat IfrJ riv ~ j’ ,• " J fral « f 

IVt’ ol a*vl lUrton le* T amt !’<• “ TloDlt r« cf 0 j<’' r-»’« I I •>’ t 

tl-rir r\-jr>«tr<-ti ^ Irrr 

t Joam t<. pijv iNlh t>l Tbcraj\ I In'^p H aa J Iioa-1 si, Vft Wh 

• C. nij\ rctrl P,"* tie 1 i 1 ParU l'»\.* }r\ SIth. 

} !>u*f n an-l Ti«! I 1 if't if i’ - Trr^iirnM fn.a«(« I ijic-l t a 1 1 J'»*; Ritq.. t 1 » 
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said to caiiso it, tlint no definite eontdiision ean lie reached regarding the prevalence of 
t rypanoHoinitisis in that region. No cases have Iteen sent nio from tlie Bine Nile provinces, 
and 1 Inive not received sainple.s of i.seise Hies from these parts, nor seen them between 
Koseires and AVtid Iiredani, whert! tlie river is more or less bordered hy bnsh iintl forest. In 
tile Northern Sudan, the region of sandy wtisf es, as pointed ont in the preliminary note, 
trypanosomiasis has not been found 1o exist, but no great number of examinations have been 
made, and investigations upon frogs, lizards, and a large number of birds have yet to be 
conducted. Captain Head, of the Veterinary Service, however, informs me that he has 
examined the blood of a largo ninnher of cattle and camels, both in the ]3erber district and 
on the borders of Abyssinia, and has not encountered a single ease of trypanosomiasis. In 
some of the districts in which he worked, J^nu/dnid are prevalent. Dr. Sheffield Neave, 
travelling pathologist to the laboratories, worked down Nile from Gondokoro, and the 
reader is referred to his report for accounts of the trypanosomes which he has discovered and 
described. His finds in birds are specially interesting in the light of Novy’s and McNeal’s 
recent researches.’*' 

For the purpose of gathering information and material regarding the trypanosomiasis of 
Sliillnk cattle I accompanied Colonel Griffith, the principal veterinary officer, to Taufikia, 
near the mouth of the Sohat Bivor, and 526 miles south of Khartoum. The journey was 
undertaken in .Tannary, 1905, and at Jleliit, fifty miles north of Kodok (late Fashoda), a 
herd of Shilluk cattle was inspected. Three sick animals were picked out and examined. 
In the blood of one of these I found a trypanosome identical with the parasite found in 
Shilluk cattle at Khartoum which had come from the Kodok region.f Nothing was found in 
the blood of the other two animals, hut it is probable they were suffering from the disease, 
as they presented the characteristic symptoms, i.c., extreme aunsmia of the mucous 
membranes, wcalvuess, emaciation, and some running from the nose. At fifelnt we received 
vague information as to the presence of a fly belt a considerable distance inland, and were 
told that tbe cattle became infected after the rainy season, i.e., in August. On these cattle, 
as in those at Khartoum, large numbers of the tick called Amhlyomvia variegatum were 
found, as well as flies of the genus Ilippolmca. It may be said at once that examination of 
these insects has always proved negative, but, as will be shoAvni, the trypanosomes are never 


very numerous in the blood of cattle. 

A herd which had just been imported from the nortli showed no signs of disease. 

At Kodok a small herd was seen, and one sick cow, which eight months previously liad 
come from IMelnt, was examined. It was distinctly tliin and aummic, but no parasites were 
found in its blood. 

At Taufikia, six separate herds of cattle were inspected, tbe bloods of 12 sick 
beasts were examined, and trypanosomes were found in one animal only a cow from 
Abyssinia, wbicli bad recently aborted, and Avas in a dying condition. 

This trypanosome proved to be T. namiin. Three sick mules, coming also from near 
Itang, Avere found to harbour trypanosomes. These Avere not the same species of parasite as 
those found in cattle, but appear to be identical AAutb those discovered by Head in mules 
from tbe Babr-El-Gliazal. A dog Avas inoculated from one of these mules and brought to 
Khartoum, Avbere it developed trypanosomiasis. It Avas from this strain, carried on hy 

* .Tovir. Infec. Dis., Chicago, 190.5, M.-irch. 

t The recent discovery of O, morsitans in Southern Kordofan probably explains the prevalence of tsetse 
disease in this district. 
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Miccevsivp pisRiges through aninnls tint I Imi Intn ilh to studv tin iiiri'it<-« of tin 
ili'cvst m mules The cow from Mtint w is il'.o brought to Khirtouui, iml will 1« i^uii 
mentioned in (hit course At Tvufikii, i nionki) 1 1 it mil ibluk 

inti white crow were ex imintd, with negitnc results 

Out of three sparrow like birds exiiiimtd two showed lialtendii in tlit blood 
It IS difficult to base any conclusions on such limited ohsenatioiis ’Ihc tripuio-oini I'ls 
of cattle is a chronic disease to all appearance, and it will lie some tinu Ik fort its pni dmci 
IS correetl) gauged In equmes the maladj appears to be common in tin I?ilir-lll 0hii7d 
where G morsitans is found, and probablj exists to a constdtnbli oxtint on tin Tpinr 
Sobat, where, as stated, it is quite possible that G lonjipntmt exists On tin imihs at 
Taufikia large numbers of a species of Stomory* were found biting dc rtcK sjmnlh in tin 
evenings No opportunity of propeily examining these tlus w is ifTordtd In uiu wliuli 
was dissected, no trypanosomes were found but ben ril hours h 1 1 tlupsttl hi fort its stoin uli 
contents were examined One may here refer to humin tnpinosonu isis wimh so fir has 
not been encountered within the confines of the Sndm'' though as pnvnuish iiotutd, 
I)r Neaief found Leisliman-Donovan bodies in the sphen of a Imij eoniing from Mishn 
in the Bahr-El Ghazal This is of especial interest m tiu light of th* stiKiqmnt di-(u\tri of 
G pdpaha m the Balir-El-Ghazal pro\incc an.l the Lido Enclau nllx it Ah shr i is humin ds 
of miles away from these infected regions, ami the rel itionship of L( whin in Bunu^ an I o In < 
to tr}panosomes has not }et been definitel) -titled At ruifiku I found that tin Siidiiiw 
battalion was being recruited to some extent from Tganda and .IwcoMrid that tw.h. 
men had como from Kampala clo»e to Entibbi a centre of the dwi isf Soim of t ii i 
men exhibited enlarged cenical glands Tlu\ wtn tested bi blood (ximmitiins g im 
pimctiire and, in one speciall) suspicious case, inoeiilntion into a mon i\ { mipit i'-cim), 
but with wholh negative results Liter thc> w.n smt for ob-i nation to Klnrtouin 
and were reexamined, but no tr} panosoiiics wire found Tlu pnsiucL o tu c imii 
Tuifikia, however, served to draw attention to what wis umhmbt.d v a bouni 
llocruiting from Uganda was at once abolished b) or.hr of th. tlun rnncipl Ah.h.il 
Oflicer, Colonel Benton , , i . > r 

Capt..„ Greet h»s ,l.o>n, .In. .ho co,.„.rr .o,„h Go,, o on, n no. of 

tho K.n.l hhelj .0 Imrhonr (1 hnt Inter .nfunnal.o.. 1..n 1«... ohlnnn.l ^ 

ami .a .nclmlml ... Inn repor., .ogLhor 'M.h In' «"T «I-or>....ons on .ho I p|a r h.l. . .1, 

and between Shaiiibe, Bunbtk, Tong and Moshri LI Bok i i * ti M, Int 

II r /,0 6'nWr-Cn..lo .nron^onn ..n Ins In... n.nhnl n. ; 

an.l T„„nh.a The d.oo-nc nppcnm .o W ol . chron,. nnlnr., .h, pr.no.p.I nrnp.on,r_l„n. 
«trn.,o „„ unln, cnpcc.nll, > .mUo ... 11.0 I l«..cl...l, ph-l<.....g <-o..J..... nl onrl-n , 
tiincialion, running from the nO'C, and, occisionillj, dn > m,, o 
IS prubabl} dependent on muscular wcikniss ^ ig <*1 
auflering from t 

ribs and hip boi.v •, 

the later stages the head is held hw, ami tmv mis th. 
uninnl Ivuig down and r. fusing to nso, tlu skin c 

feces inssul iinoluntarilv, an.l tlu rrspiritions iioisv nml npu ^ ^ ^ ^ 

* It jmportsnt to note tint "loJl mvnti » t Vc<r Vr •* IaH II , ’ 

i nchtc Ihomp^n \nt« nnd Jol.nstcu Iv.!- rtton lUrort \ol v . . • 

t lint Xfrtl Jour. IxtmlM. V<1 1 . Mtr-sU, ]. 

: I.nii.>t Linl n \.l I lOie., I . !■ 2 tti. ! 


»km- 

'lli. I I'l r. n hill n , 
fi g.>.>.l 1 K I of an anim d 
th. pr.imm. ’ll 


■> “cpen.itm uii l,nlMos.d utidsl.spv (V. th. pn.mm.ut 

ro... .ht ,lmoa»o Nol.ct Ih. .Inll, I'- . ' ^ ^ > 

.p honos n,..l, ''l-t .. co.,.pI.., ,oll . 1 . 
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in!iy lako fooil, iunl. indcH-il, fnilum of appolilo rloos not at any tiino rcmw to l)e a symptom. 
Careful examination failed to detect enlarf^ed olands towards tlic root of tlic noek, Init one 
is apt to be (k'eeiYed by feelino tla* suiientajieons, j'elatinous exudation wlii(di is found to 
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exist post-mortem. The fir.st ox from wlii(di spoeimens were obtained died some fifteen miles 
from Ivlmrtonm. Smears of the pi'ripheral blood, liver, and spleen were snbinittcd to me by 
Captain ITead, In all of these I found the small trypanosome, since named T. nanum by 



Fig 64 — Stomach of 0\, showing ulcerated patches of mucous membrane 


Professor Laveran. Captain Head also bronglit in some of the cerebro-spinal fluid, which 
was centrifuged, and in the sediment streptococci, possibly due to contamination, and altered 
and amoeboid forms of the parasite, were found. The latter resembled those described by 
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Plimincr mid llnulfonl* in bone nnrrow m cws of iiugiin, und b) Ci'tillamt iw 
occurring in the ctrtbro «piiml fluid lu slujiing Mcknf*^ Tlitj «irt hw in nuiiiKr mid 
Btamed ficbl) A Homtwhat pc ir»K]m|K.d, fl igtllattd form wm the nio-'t striking 

The second ox nUo ditnl atndHtiiict In smt irs imidt from its blotsl tr\j inoHmus 
«tro furl) mimtrous Iho stoiniich, wliitli Imd been plated in spirit, iviis the oiih organ 
brought to the Inbonitones Attached to »t w is ii smill pjt'Ct of omentum On o{h.niiig the 
stomach n \tr} curious condition of pigmented ulccrition was di-*clo«ed, ufiicting the mucous * 
intinbrane (Fig 64) SciUered about veetc dark areas with Oiickentsl islgi^ niWHl al*oM 
the surrounding mucous niemhnne The suffices of these are is were flat and shghtlj 
dcpres&od, and consisted of uliat was afterwards found to be altered blow! clot No mu ns 
were made from the^o are is, but sections were cut and txmnmed Utjond ii st \ert I leill ir) 
ineasion mid the appearance of coiihideriblc ero-'ion and elestruction of the mucous membrane 
nothing was found 

Tlic following are my notes on the condition — 

"I'xiuiniuitton (/ Ahoimt/iiini or I'oitrtk ,Slo»utc/t — Cttnline end — Nothing nuticiilh 
e'cteniall) In a small piece of attached omentum tin re an two enlm^ed gl inds aUmt tin 
size of |ieis, rounded, clastic to the touch purjdo in colour cxtiniallj, mul deep purple oti 
section Iho niueous membrane is of a uniform d irk si ite colour, no t*tch)mo-es an priviit 
but there arc some dark pitches, po-*-*!!*!) due to po^t-lno^tcm changts btuddeil ovir the 
surf ICO of the mucous membrane an B|>ots of iiiteiiHl) black pigment (Tig (»l) Iz-ieli 
of these 111 most instances, bccms to surround a tin\ pimehed>out huh and the pignuntitiun 
IS most marked in the central dcprewoii A few black grmiuhs can as a ruh bi Mpinzid 
out from the central pits TliC'.e graimlts were found to consist of altired blocHl Whtn 
thy pitehes are more udeaiiced, the) present the iipjH ininee of uliimtioiis Most of 
thc-e arc moro or less circular and <!cpre^sed but some are in the form of uleeritnl (‘tn iks 
mid uH are inteiiM.!) black In addition there are u few pitches of Mi|‘erfieial pigment ition 
in whith there is no ulcerate c jiroec'S 

Ceiitnil jHirlioit — Iht condition is >er> mini ir, but the pitclus an largtr soiiu of iht 
uleerited “streaks Ik mg J inch m hngth In one or two places the like rit ions aj jxar to 
Imee he iltd, leaemg dipns-ed mid whitish st irs surronmhsl b) anas of slight | igmmtation 

Pi/lonc eiil — Nothing noted cxtertmll) 'llio mucous nuinbrine shows a gimnl 
pigmentation of the surfice m the form of little einuhr shillow jits with jij,mtn!esl 
Walls, the pignuiitatioii king 'er) slight In udlition, jigmentesl ulcers, mmlar to tho«< 
preMOUsh diNcnlxsl, an pnsent in eoiisidenible numUrs, and in some mstmci-s a regiilir 
plug of the black iiiatenal fills up the ultir and ri's.s ulsiie the surfacv of the imnous 
membniu Tin re an abo present the stifN rfiei il pigimnt itions uln id\ iinntiumsl, m tin of 
which an as^oeiited with slight erosion Mliere the uletw an markisl, their cd^«s an 
thiekeiKHl The nice ratne process mid the j iginentation are contuiesl to the imicous hur 
111 no lustanct does jKrforatiem se-em to li»\e eiccurrvel hue of lirge^t uUer, j inch ly 
1 inch " 

At the time 1 did not think tliat thf«s^ ulcerations, which n«th« r nsrilhsl tl t I - or* 
prexlucesl h) the swallowing ef a cejrn»-»se pui'un, wm m nn\ wn\ rum i* ImI with tlu 
tn pinov>im-i«is Smr» thetilhiec In 1 re I'sm t«i all* r tint i j ini n as will !■ f4S'iwl n ti( 
reiw>ihr the ixjvnwwiitd vrv rk with the trej \ne»'-e me-s ef twwhs (' \j tmn <?reig wl nl 

• I Tit Mol JuUTW I> 1 *» l^ei Ju <• 

t Jo-m-Tn-j'-aJ \^10eO,|i ir 
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Post-mortem 

findings 


met on liis way to England from Uganda, informed me that he had recently found a similar 
condition of ulceration in the stomachs of natives dead of sleeihng sickness. He has 
described and figured this condition in his report to the Eoyal Society.* 

The third ox is that shown on page 116, Fig. 63. The blood was taken at Khartoum 
on 30th October, and as many as two trypanosomes were found in some fields. The animal 
was kept and well fed. On 4th November fresh and stained blood films irere examined, but 
no parasites could be demonstrated. Thereafter, though the blood was centrifuged and 
examined, and though the animal was subjected to four days’ partial starvation, 
trypanosomes were not again found. Eventually, as the owner wished to slaughter the ox, it 
was exchanged for ox No. 4, which was examined on 23rd November, when a considerable 
number of trypanosomes were found, as many as six per cover-glass preparation being 
present. This ox continued to show the parasites in its blood, and gradually became 
thinner and weaker. 

On 3rd December it was found to be very weak with marked anaemia and dribbling 
urine. The urine and fieces were examined for blood, but none was present. The faeces 
were slightly tarry in consistence, and this and their colour suggested the examination. 

On 4th December the ox was found to be in extremis. Trypanosomes were slightly 
more numerous in the blood, and as it was feared the animal might die during the night, it 
was slaughtered, and an autopsy performed immediately. 

The principal points noted were : — 

(a) The extensive subcutaneous, gelatinous, and pale yellow exudation. Nearly every 
part of the subcutaneous connective tissue was in an cedematous, watery condition, which 
was most marked Avhere the skin was loose, i.e., in the dewlap, behind the shoulders, and in 
front of the haunch. 

(b) The presence of enlarged purple haemorrhagic glands about the root of the neck. 

(c) The great and general enlargement of the mesenteric glands, which ivere also, 
though to a less extent, haemorrhagic in nature. 

{d) The presence of a certain amount of chronic meningitis affecting the pia arachnoid, 
the pia being somewhat adherent to the surface of the convolutions. There was little 
thickening of the membranes, and no appearance of encephalitis. Indeed, the brain 
appeared markedly anemic. The stomach, ivliich was distended with food, presented no 
ulcerative condition, but contained “ bots ” of a different kind to any I have seen in the 
Sudan. The intestinal tract Avas normal. There Avas nothing special to note Avith regard to 
the spleen and liver, Avhich Avere neither congested nor enlarged. The heart’s blood shoAved 
trypanosomes. Fluid from the lateral ventricles of the brain and from the cerebro-spinal 
fluid shoAved nothing in the Avay of trypanosome infection. Bile taken Avith aseptic 
precautions from the gall bladder contained a short stout bacillus in considerable numbers, 
but no flagellated parasites. 

The coAV at Melut aa^us picked out by the natiA'^es as being ill. The blood Avas 
collected in tubes containing citrate of soda solution. Such blood shoAved trypanosomes, 
though these Avere only found after some searching. 

The Abyssinian coav Avliich aborted at Taufikia, and Avas in a dying condition, also had 
trypanosomes in its blood, but they AA'ere not at all numerous. Time did not admit of a 
post-mortem examination in this case. 


® Kcports of the Sleeping Siekuess Commission of the Royal Soe., Loudon, No. VI., p. “iCG, Plate VII. 



TU\1 \NOSOSII\HIS J\ Tin INCIIO 1 HTlTtlN SIDVN IIT 

The tr)jnnoMmi( concinud i-< u winll one (PhU XIY. I’jg /r) U h not Mn aiti\» m 
m frtih fifiiH, and X huM n(\«r si(n «nt tin wlioh fidtl of th< inicroM.ojH 'lh« ^ 

motion H undid iting, toinhnud vith a \igoroiw lathing to and fro of the anttnor | irt of tlu 
bod), which tapif'^ to a vir\ tin} nngellnm Itippling, and what niii) Ik tirnud kjti ohng, 
nio\cmcnts Ini't al*>o been ob-«er\td The j'lruMte ud'nnees u^u d!) with tlie n irrow tml m 
front, but thw motion h often reversed and I luue »atii om moM a coii'idi rd li di'tanc* , 
|iudiing u‘ude the erjthrocjtes with its blunt |>ustenur end A fict wliieli i-^ Mr) iiotue d It 
IS that the tr)pmosoiiK tends to adhere tuthend blootl corj)U»ehs I'mii in a thin fiibl 
this is been, the jnrusitc Ktnung to tahe a delight m butting and boring at the irethriKett « 
rriipunt\\ it gets beneath them and is lont to Mew, the agit ition it j rodiucs King tlu tinU 
elne to its jiriMiice IIuMiig htmlied tlu*' tr\j)ini>-omt, both in the living ind “tiimil 
condition, and li iving conducted a U w moeulation ix|K.niiunt'* on 1 ibontorv atinuiiU (rtdi 
tn/i<t), I becuue convinecd tint tUn was either a luw lud uu«U*<-ribed trvpiuovynu or was 
identied with the ptn^ite of cattle found b) llniet Xabirro and (irng on tin ilions of tin 
Victoria N)anri in Vgamla btaiiud s{H<iiiuns win suit to tlie lanrjuK)) SiIukiI of 

Tropical Medicine, but I learn tint unfortnnatiU tlie stum hil faiUd ami could lul l>* 
ri piatcil with mieecbs In the me intiiiu I had sent iitisl mud films to Profi-sor Livtrin • to 
whom I am much jiidehtid for his kmdl) inUrest an<l who, m thi Protmlings of tlu 

Itiulogual SiHiitv of Paris of JMh 
rihniirv diserdns tlu staimd tn- 
panu'>um< which he ngards jruMdid 
fiirtlur expirmunts pruvi it to U 
ixeidiir to e itlh as i iiiw k|k<us aud 
which, on aiiount of its bin til bin, !u 
has imniol T untnim »r tlu dwarf 
tnp mosunie 

Ills inttri sting ill s( nptum td tin si 
pirisitts is as follows — 

‘ilii tnjtno'oims nu t«iiri IH 
to n ft in hngtli bv I to J n in 
bn idth 111 ) ir Ktriuliin is th it of tlu 
tlif,«l!itis of tlu giiiUs tru ino") nn 
idtlumgh, eonlrtrv to tlu rub tlu 
pnttupl isni is pndongi il on tlu atil) rior 
pirt ill bUeh a wav tbit tlun is m* 
tni \vTt \f thv flvgtUuM or tb» fns 
pirt of tlu 'xtnnult 

hliort Till uii'Ud It mg iiumbruu is Mrv blriight, ami in <o imsjiu j « I ut htth aj j m nt 
Tlu \«)'tintir ixtnimtv i* eonu d, not dnwn out, and m otlu r n s|>«k ts varus ».ijn«wlMt 
Tlu oval muhus IS bitintisl m ir tlu imin <»( llu Isalv ef tlu j tri'ili Tlu n an 1 d 
ct •itro'Oim , ratlur lirgi, iKiupu-s a |H*s||ion rlosi tti tlu jK»sii nor txtniiitv Tlu 
pnitopl istn IS lioiaOftiusms witlutut grannhs 

“So at forms a litt! bing> r ibm th* itlun uhow two nidn*** ms an I a !l i *1hi! 

«hv idtsl to n gr> tti r or b-" r i xti nt j rttstdin^ fn m t!i« ti ntn it -s rtu n ' 
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TllYJ’ANOSOlMIASIS IN TIIK ANaLO-EGYl’l’IAN SUDAN 


Inoculation 

experiments 


He proceeds to point out how different in moriiliology is this trypanosome from 
T. Bnicd and T. Emnsi. Ho compares it witli T. Thcilcri, the giant trypanosome of South 
African cattle, and concludes by remarking that while very distinct from T. Thcilcri, 
T. nanuni approaches it in being peculiar to cattle, so far as is at present knotvn. 

I have little to add to the above description. (tuV/c Plate XIV., Pig. a.) 

The photo-micrograph (Fig. 65), for which I am indebted to Dr. Beam, chemist to the 
Laboratories, gives a very fair idea of one of the shortest forms of T. naihum. It shows it 
to be a short trypanosome with hardly any free flagellum visible, but is not quite typical in 
that the posterior moiety is rather broader than is usually seen. 

I append measurements I have made of a form whose total length was 14 /i. 


Prom posterior cud of bod}' to centre of cenirosome ... 1 ' 2 /r 

From centre of centrosome to nucleus 4'2 ^ 

Nucleus I'G 

Prom nucleus to beginning of Ibigellum 5 G /r 

Free flagellum 1-4 fx 

Breadth behind nuclcub 2 


I agree that the protoplasm is homogeneous, though it sometimes stains irregularly, as 
evidenced in Fig. 65, while in forms kept in vitro granules appear, for the most part 
anterior to the nucleus. In such forms the vacuole in the neighbourhood of the 
centrosome may be found large and very evident. Sometimes a portion of the free edge of 
the undulating membrane is clearly visible, bunched as it were upon the back of the 
trypanosome and looking like a loop. As a rule, however, the undulating membrane can 
scai'ccly be seen save in the living parasite. I liave Avorked with specimens stained by the 
Loishman-Bomanowsliy method, which answers admirably if the stain be strong and staining 
prolonged. Alter fixing with the alcoholic stain in the usual Avay I am in the habit of 
adding an equal quantity of distilled water and allowing the stain to act for from twenty 
minutes to half-au-hour or even longer. 

I have carried out a few experiments in vitro which may be mentioned here, though 
the study of the trypanosome is yet far from complete, OAviug to lack of material and press 
of other Avork. Hence cultivation experiments have not been attempted. 

Li citrated blood kept at a temperature of 22° to 23° C., no change in the trypanosomes 
Avas visible after tAventy-four hours. They remained lively and stained well. After seventy- 
tAvo hours at a temperature of 25° C., changes Avere observed to have occurred, the posterior 
ends of the parasites having become SAimllen, Avliile the organisms Avere sluggish and 
evidently degenerating. 

Trypanosomes disappeared in 24 hours from sterile citrated blood Avhich had been 
exposed to a temperature of 16° C. 

The trypanosomes from the Melut coav remained alive in non-sterile citrated blood at a 
temperature of about 35° C. for tAventy-four hours. They underwent longitudinal division, 
forms AAdth tAVO centrosomes and tAvo nuclei being seen. In these the undulating membrane 
Avas more apparent than usual. 

Inoculation Ilxpcrimcnts, From Ox No. 1. — 0'5 c.c. citrated blood, i.e. about 0'25 c.c. 
blood, Avas inoculated subcutaneously into a monkey ( Cercopithccits sahccus) on 30th October, 
1904. 

On the same date a rabbit received 1 c.c. of citrated blood. These animals never 
shoAved any symptoms of the disease, and though their bloods Avere repeatedly centrifuged 
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in tilt It cm itocnt tubt^, luul curcfull) txammcl both lu the frc*'lt ami lomhtion, no 

tryp ino''umcs were fouml 

Ox No t On 23ril No\cmbtr a rabbit rtctnul 2 c c of Howl contuning n 
tonsnkriblc numUr of trsj)uio>*om(.'<, <nx to tlio initnr«copic ficlil (tmpIoMng olj G, 

oc 1, without ocul ir (liiiplingm), ami a monkc) {CfrtojnthccM) nctnul 1 cc llio rf*iilt 
in the ti<»e of these aminiih was aKo ntgului, though the) reinaiiiid nmltr obnrv ition for 
two months 

On 4th December a brown inrnh dog rtttnul 25 cc of frt-h blood subtut mcoush 
at a tune when tr)j)mosonic3 were fairly numerous 

A bhiek pariah dog receued as food largo pieces of the luer and spleen and scienil of 
the enlarged glands, all soft fowl be it noted 

Tlieso experiments also pro%ed absolutely negative 

On 29th December the lust-mentioned rabbit hip{>Lned to l>t kille«l accnhntalK K 
post-mortem was performed iinmediatel), but no trvpatio'sjnus were found in the bleKnl eir in 
any of tho organs It would appear, then, that dogs, rabbits, and monkeys 
are not h ible to infection with T iianiim, though it must Ih coiifts«e<l that the miinUr of 
experiments was too siiull As it was desired to institute further experiments the cow from 
Melut was brought to Khartoum, arruing there on 4th Manh, lOO'i, along witli her i elf 
The blood of both animvls was examined, hut no trvpinosomes were presinl 

The cow, and there w is no doubt as to her uUntity, was in very jHxir eondition and 
presented all the symptoms of the disc ise, but rejH.ated eeiitrifuging of eunsidiribh iju intitn s 
of bloo<l failed to revtil the parasites On 7th Maixli, 1905, lee of tin eeiw k frish lilwxl 
w IS inoculated biihcutaneously into her ealf, but though niimiruus ex iminatteuis htvi Ihsu 
made of the blood of the latter, T mnum has not oiiee iKtii fe^iiml Nor has tin cow ngim 
exhibited trypinosomes up to the turn of writing (J)ieemUr, 1005) bhe was wdl fwl and 
steadily uiipruMd in lualth and np{>eanince In tins euiinectiun one must noto that the 
Ugaud i experiments imlicateil that there is no transmission of immunity from a try paiiosoim 
infected animal to her olTspring and that an apparently rceovcnsl animal m ly months 1 lU r 
ns a result of lowered vit ilily, again exhibit infcctiou (ro/t Lineet, Ma\ 1 llli, I'Htl) 

A himple of her milk was analysed by Dr Be im and yielded llie following figures — 

Tot il solids 21 5 [Kreent 

Tat .... 112 , (a very high figure ) 

Solids not fat 1U3 „ , 

I hid luithtr the time nor the me ms at my di-»itos.d to conduct an extensive Mru-s 
of r ittle iiuKu! ilums, nor w les I able to m.curi eetlie r t ittb Mifii nng from try p enoMuni ish 
T aken m eoiijunetmii with what was futmd in Ox 3 it would, however, apjs ir tint 
T iitiium IS in the habit of dis.ep|n ering for long |teno<ls from the j-rijhenl lhs«l, anl 
I am stnmgly inclined to (hmk that j«ixmtane-ous cure miy eaxur It is j«o'Sibh tint iin ! r 
fivounbh conditions, iimli as nmeevil fremi an eulenue arte an I plenty of gou-l for>.l 
ensures!, a trvpime'OinKide is juaxluresl m the bloewl whith proves fetal to th* j in»ites 
SeipiKwing for a moment th it this Ik the* cum, it nnv pneve jsi-'i! h to utilis- tin wn e f iv-v «• 
isHOvensl i itth ns a thenijH title agent I lio|x vittoU iilh to e xpl at tins fi« 11 eef n-< ih-h 
whl<h though lelre ed\ explores! to Menu extent in the rxv ef eetlor trvj in •* iities «<-.j « 

Well worlli iiuctig-iting iii tin e w e f « lie w an 1 imloul ••■•Ih !i..*n wf vt U fe n i hi < 

T > ntun A preiiM r nniin el IioUn , heewe ve r, woiiH Ih nejuin-*!, nn 1 u on ey tl m i* 

at jres<jjt uvullille, while the ui dertiking woull U eioiiewlut tv'tly, jes I I avc lot \it 
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found u liibunitory nnimid liable to infection with this t ry|)anosoiiie of cattle. One valliev 
interesting experiment has, however, been tried. On November JTth, 1005, the calf whoso 
blood was examined and found, as ix-fore, free of parasites was inocnlnted with 1-5 o.c. of 
blood from a monkey. This blood was swarmitig with the long and short forms of the 
trypanosome of mules (probably 7’. c/uHor/j/of/n), to be presently d(‘scribed, iuidilio experiment 
was carried out t«) .see if the short form in mules was 7’. udinnii which it rc'somble.s. It 
would have been better to try the <>xp(>riment from this point of view on a clean animal, but 
none was available. 

On Nov(‘nd»er 2drd, for the first and, as it turnol onl, the last time, a few long forms 
were found in hluod taken fixmi the <‘ar, Hinee then the ealf has remained fat and well, and 
its hlood is free from parasites. 


III. — Tin; Diskasj: in iMuncs 

IV. — J’nornvLAxis AND 'ri!i;ATMi;NT, etc. 


The ch‘-c,1^c la 
nnilcb 


in. For the .study of tryjianosomiasis in mules there have been availahle the stained 
slides of blood prepared by Captain Head from mules which wi're brought from the Ihdir- 
El-Ghazul, 'I'lie main source of material was, however, found in the three mules 
from the disease !it Tautikia. As stated, a dog was inoculated from one of these animals 
and brought to Khartoum, where it developed llie disease. Tlie symptoms and post-mortem 
appearances in mules have been very carefully described by Captain Head,’'' The 
aecompanying photograjths, h'igs. (10 and 07, kindly given me by Colonel Grillith, P.V.O., 
ilcmonstratc the aspect of an allVctcd animal in an advanced state of the disease. 



Symptoms 



I'lG. 60. -JIllLr All'lCTEW WITH TkVI'ANOSOMIASIS. 

Note the lianging head, the dull and listless eye, the rongliened, staring coat, the 
prominent ribs, tlie general aspect of hopeless resignation, and the hind leg projected froui 

the body, a sign of weakness or of giddiness. ___________ 

* Joimi. Comp. Path, and Thcrap., Edinburgh aud Glasgow, 1904, Yol. XYII., p. 200. 
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Tlie blood of the mules seen it Tmfikii htcrill} sw irnitd uitli trjpviiovomcs, and 
u IS thin, greasj, and difhcult to spread on the shde One animil died but had dceonipostd 
before i\c got word of its decease Ihe (kith of v second enibltd a post-niortom to be 
performed The most marked change was in the meninges which were much thickened, the 
dura being very adherent to the skull The brim w is congested and the cerebral vessels 
gorged with blood 

Otherwise but little w is found, the spleen not showing an} increase in size or marked 
congestion The Ine-r was fatty Unfortun itelj the stomach w is not opened, a regrettable 



oversight on iii} pirt It looked he ilth} viewed txtimull} There w is no gelltlnou^ 

Mibcul ineoiis c\ud ition nor w is the connective ti'-vtu ledemntous 

From the third mule the dog w vs inoewl ited abonl-lct being given s\il>c«t uwou-^lv 
on Jaiiuir) IGth, 1905 On Jammr} 22nd, 1905, tr}pino>onHs were fur the l)r<t tune 

fuiiud m this dog’s blood Slides of the mule’s blood were sent to Profc'^-'or L ivir ui who 

describes the forms found in the siinc article us tint m which he de ds with / tinmim, 
the tr}pano>omc of cattle 

After remarking that the piruMtes wire ver} nuimrous he jiroecids to distingiinh 
two t}pcs 

“ \ bin ill forms measuring 12 to 14 ft in lingth In 1 5 to 2 5 /t m bn idth 
'fho'e tr\puiosumc*» ret ill virv mutli the appeiruiei of the hinall forms of 
T i!tiiioij)hon The protoplii-«m i-. prolonged ns fur us the exlnmilv of the flugillum, 
which in conMipiinci docs not exhibit a fm pirt The imdnlitmg mimbrani is 
mort dcvclojied than m /' muum nnd cuims tin piri'-iti to prf-iiit an tvtn mori 
"stnmpv" aspect TIu nucleii'* jsHtnitid Muiiitinus at tin iintn, hoimtmu-^at tin 
jniKtuin of till poMi nor with th« iiiiddli third TIu protnplism lontims (hniinitm 
grinulis iiid thi'i an sonutinus vtrv nnmtruiis r«rmN in pnasss of divi'iun an 
ineuimtired with two eentro-uuus and one nmleus, two eentro'unus and two mtelu, etc 


I ost niortem 
appearancrt 


Mofphot ’gy 
ihe mule 

tryian'TVMTiM 
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" B. Large forms measuring 21 to 30 in length by 2 -in breadth. Those forms, 
in which the flagellum exhibits a very long free portion, bear a great resemblance to 
T. Evansi. The posterior extremity is usually elongated, the protoplasm is homogenous 
and with but few granules. Forms undergoing division by separation into two elements 
are found. 

“ It is to be noted that intermediate forms between the small and the large 
trypanosomes are wanting.” 

Prom a study of numerous preparations both fresh and stained I am in a position 
to add a few additional notes to the above. 

In fresh blood both forms of trypanosomes can be clearly made out. The long forms 
are much the more active, darting rapidly hither and thither, lashing vigorously with their 
flagella, and displacing the red blood corpuscles. They can advance with either the anterior 
or posterior end in front, though their longer excursions are made with the flagellum “ going- 
on before.” 

Occasionally one of these long active forms may be seen to traverse the field of the 
microscope, but this is not common. The body of the trypanosome frequently bends upon 
itself so that it presents the appearance of a tiny corkscrew for the fraction of a second, and 
then, stretching out, the parasite shoots across some space amongst the corpuscles, and 
plunges writhing and lashing amongst a group of startled erythrocytes. 

In the fresh state the undulating membrane is not very well defined in these long forms. 
They do not present a granular aspect. The short forms on the other hand are, as a rule, 
distinctly granular and are much more sluggish in their movements. They tend to hang 
about the same spot and their excursions are limited, rather resembling those of T. namim. 
They also can advance with either end in front, but their body movements are more of a 
rippling or undulating type. It often looks as though a series of shivers was ruuning along 
the protoplasm. 

Their undulating membranes are well marked, and the rounded posterior ends are very 
distinct. On staining with Leishman-Eomanowsky, used strong and for a considerable time 
as in the case of T. naniim, the difierences in structure between the two forms are well 
emphasized. Points to which Laveran in his short note does not refer, are the well-known 
“ pilie-head ” form of the posterior end of a typical long tr 3 ^panosome, and the fact that the 
centrosome of the long form is not as large as that of the small. 

In some of the short forms the nucleus seems almost to touch the centrosome, while 
“ bunching ” of the undulating membrane is often well seen. I have noted curious forms, 
possibly distorted, with square-cut posterior ends, and more than once have seen a short 
form with no granules visible. 

As a rule the granules are in the posterior moiety, i.e., between the nucleus and the 
centrosome. In some instances the possession of these chromatin granules is almost the 
only point enabling one to distinguish this trypanosome from T. nanum. I have also noticed 
dividing forms, and it is not uncommon to find two short forms lying with their posterior 
ends in close contact — possibly a preliminary stage to conjugation, more likely the terminal 
stage of a division. 

In the mule’s blood I did not observe conjugating or agglutinating, or involution forms. ' 
I agree that the long forms measure from 21 to 30 ji, but some are as narrow as 1'4 n at 
their thickest portion. 
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I append a very average set of measarements — 


From posterior end to (Xntrosome 

2 8 It 

From centrosome to nncltus 

7 fi 

Nucleus 

28/1 

From nucleus to root of flagellum 

42 m 

Flagellum 

6 to 10 /t 

There is much vanation amongst these long forms but as 

a general rule the flagella 

stain admirably, and complete measurements can easily be made 

Here are the figures for 

one of the short forms of a total length of 14 p, in which the nucleus was at the junction of 
the posterior and middle third — 

From posterior end to centrosome 

14/1 

From centrosome to nucleus 

14/t 

Nucleus 

2 8/1 (Large) 

From nucleus to root of flagellum 

7 /t 

Flagellum 

14 /I 


I have found short forms to vary m length from 12 /< to 15 4 ft, and m breadth from 
1 4 to 2 5 p 

As Professor Laveran points out m T dmorphum the trypanosome of horses in 
Senegambia there also exist two forms a long and a short He asks if this and the mule 
trypanosomes are identical He regards it as possible, but mentions the fact that, while the 
short forms of the mule trypanosome resemble the short forms of T dtmorpkvm, the long 
forms of the former differ a little from those of the latter, mainly as regards the flagella 
which, as a rule are short m T ihmorphum He adds, however, that vanations occur and 
that Dutton and Todd* have described free flagella m the large form of T dimorphiim Not 
only are they described, but they are figured both in photo-micrographs and coloured plates, 
and I must aay that my first impression was that I was dealing \vith T dimorphum or some 
thing verj like it To my mind the long forms more resembled the long forms of 
T dimorphim than they did T Liann, but then my comparisons were made from photographs 
and coloured drawings Laveran goes on to advance another hypothesis namely, that the 
mules may have been infected with two different species of trypanosome, and he cites the 
work of Cazalbout who m the French Soudan found horses to be the victims of a double 
infection 

There seems no reason whj this might not occur and as regards the short forms one 
at once thinks of 7 nanum, as the mules hod come from the Itang district along with the 
herd of cattle, amongst which was the cow harbounng those flagellates This cow aborted 
and died as already described 

In order to try and settle this vexed question and to enable one to test certain 
therapeutic measures animal inoculations ha\e been conducted 

As mentioned, a Shilluk dog, whose blood was previouslj tested and found normal, 
was inoculated from one of the mules at Taufikia, receiving 4 c c of undiluted blood 
subcutaneously It was brought at once to Khartoum, where a flj -proof animil house has 
been erected, and there it developed trypanosomiasis, the parasites appearing m the blood 
after an incubation period of about seven days 

From this dog whose blood exhibited the same state of things as was found m the mule, 
various passages of the parasites have been mode Those performed up to the present tune 


• First Report of the Trypano«omia.«is Expedition to Sencgaml n 1902 Liverpool, 1903 
t Rec do lied Vet , Pins 1004, Oct 18th 








Taum: or Inoculation lixri uimj'.nis 
T iiYPANOSOMrs or Mum: Tuyi'anosomiasis 



AWe — llio Inrk of continuity In (lio "criM of ntJralwrs IniUcfttInR monkoy* Jcrlioa^ancl Bcrbils In Uuo to the fnct that other njiccimcnn of these animnln woro bcinir 

ilnvn! fii n (Hffoi-Otit. w'Tlig nf ovnminnf ton* ■* 
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TBVPAN 080 MIA 8 IR IN THK ANOr/O-EOlTTIAN SUDAN 


iNoouJiATrox Doas 


i 


Anim.il 


I Date, .Htmrce anil 
j MoJenf liioctitaslon 


15xp. 1.— 
Shill Hk 
Pog 1. 
1 O U II g 

An i inn I 


Exr. 2.- 
Do;i. 2 


Exr, G.- 
Pog 3 


IGxp. 0.- 
Pog •< 


.Jmio IG, 11)05.— 
SiilK'ut. injec- 
tion. Prom 
Jfule (Tntifi- 
kin) -1 c.t*. 


Jnn. 23. — 2 c.c. 
h}’ MllK.'Uf. 
injection. 
From P 0 }' 1 


'J'RYPANOSOME OP MULES 
Fnm’ r.ifis.iOK 

AmwnrMii'r^ Number of 1 | 

of ’ I’.irn'ilni •x-rii | Tfoilmcnl RcMilt 


Jnn. 22, 
l'.K)5 


Swnnning ; 
foii‘'tnntlj‘ 
present 


Sr,coxD Pa.sbaoi: 



Nil 


Death 


!•’ 0 n n <1 I 
Pel.. 4. i 
First F.,x. , 
a m inn-' 
tiem ! 


Pch. 18— 2 3Feh. 25 

C.O. hysiilx-ut. 

injection, * 

From Dog 2 


Sw.nrming ; 
constantly 
present 


Tinnn 

Swarming; 

constantly 

present 


h r y- * Fch.19.--: 
soitlinc I Death 
(Merck’s) 


PASBAOr. 

Chry- iMnrchG.- 
' soid ino ' Death 
5 (Mcrck’.s) 


Blood greasy ; 
no gastric 
nlcorntion ; 
no enlarged 
glands ; peri- 
cardial etln- 
sion 

I'l n 1 a r g c d 
spleen ; no 
inistric ulccm- 
tion 


Corncalopacity 
present ; fall 
ottcmixiruture; 
ante-mortem 


Corncalopacity 
present and 
transient 
mdemn 


Fch. 2G.— 5r.c. 
hy srilsmt. in- 
jection. F'rom 
Dog 3 


March 4. 
—First 
Ivxnmin- 
at ion 


Fouiirn Passaok 
Alioiit one ! Nil 
per field 
at first; 
swarming 
later; con- 
stantly pre- 
sent 

Frmi PA.ssAon 


j March 23.i 
— Cfiloro- 
fonned- ! 


in c.t- 
tremis 


Enlarged liver, 
spleen, and 
th.vmus; nc- 
jihritis; serous 
e(Tu«ions ; no 
gastric nlccrn- 
lion 

Enlargedsplccn; 
gastric nlccrti- 
ation; .spirilla 
in blood clot, 
and nlccrntcd 
surface 


I Slight corneal 
‘ opacity; possi- 
* hty overdosed 
i with chrysoi- 
dine 


Conical opacity; 
cataract pre- 
sent 


Exr. 13.— 

a r c h 18. — 

March 

About 12 

0 h r y- 

April 1.— 

Enlarged 


Do<; 5 

2T> C.C. by sn li- 
mit. injection. 
J'Yom Dog 4 

23.— Not 
present 
March22. 
Inciiha- 1 
f i 0 n r> 1 
dnvs 1 

1 

per field 
at fi rsf ; 
constantly 
present 

soidine 

(Merck’s) 

Chloro- 
formed 
in e .X- 
tremis 

spleen, liver 
and mesen- 
teric gland-s; 
gastric con- 
gestion. .Spir- 
illa present 

... 


TRYPANOSOME OF JIULES 
Second Passage 

iNOCDEmoN IN AroNKEV.s (Cmopil/iccus sabacus) 


Anim.al 

D.ate, Source, 
and Mode of 
Inocul.'ttion 

D.ate of 
Appe.arance 
of I'.arasitcs 
in Blood 

Number of 

1 Parasites seen 
and Periodicity 


Result 

Post-mortem 

Remarks 

Exp. 3. — 

Eel). 1. — 1 c.c. 

Peb.l2.— 

2 or 3 per 

Nil 

Peb. 15.— 

Spleenandlivcr 

Sudden aggra- 

Monkey 1 

by s lib cut. 
injection. ; 
From Dog 1 

First ex- 
am i na - 
tion 

fieldat first 
then nu- 
merous; 
probably 
constant | 

Thiiid I 

1 

Passage 

Sudden 

death 

1 

enlarged; gas- 
tric ulcera- 
tion ; altered 
blood in 
stomach. I 

vation of 
symptoms on 
Peb. 15; 
marked som- 
nolence. 

Exp. 8.— j 

Peb. 15.— 2-6 

Peb. 21. 

Swarming. 

Cbrysoi- 

Jlar. 8.— 

Gastric ulcera- 

1 Markedeedema 

Monkey 2 

c.c. by subcut. 
injection. 
Prom Monkey 

1 

1 


20petfield; 

constantly 

present 

dine 

(Merck’s) 

Chloro- 
formed in 
extremis 

tion and ulcer- 
ation in the 
ceecum and 
lower end of 
ileum; spleen 
congested. 

of scrotum 
' present. 
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Foubth Passage 

Inoculation in Monkeys — contmifl 



Date Source 1 

Date of 

1 Appearance 






An mal 

and Mode of | 



Resale 


Remarks 


Inoculat on 

1 mBood 

and Period city 





Exp 10 — 

MirchS—lcc 

Mar 13 — 

Fewat first 

1 Serum of 

Mar 19 - 


Convulsions 

Moaker 3 , 

by subcut in 

For first 

inarmine 

Water 

Chloro 

patches in 

tallowing 


jection From 

time In 

later con 

Bick 

formed in 

stomach 

treatment 


Monkey 2 

cubation 

stantly 


extremis 

Spleen and 




6 days 

present 



liver cou 






1 


gested 





Sixth Passaub 




Fxp 17 — 

MticIi 27 —1 i 

1 Apr 3 — 

3 or 3 per 

1 Seram of 

May 1 — 

j Ulcer in 

1 Tadpole 

Monlcey 4 

j c c by snhcut 

1 For first 

field at 

1 Water 

Found 

I Ci3ecuni Bac 

1 forms present 

iniection 


first dvt 

Buck 


1 terial invasion 

at one stage 


, PToni Hog S j 


appeared 

under 

treatment 




1 




Sixth Passaok 




Exp 21 — 

ApnllO — Icc 

Apr 17 — 

1 1 or 2 per 


May 15 — 

[ Ulceration of 

Typical spirilla 

Monkey 5 

by Bubcut in 

Nil on 

1 field na 


Cbtoro 

stomach 

only found in 

liection From 

15th 

1 m er o n s 


formed ID 

ce»cum and 

smears from 


Eabbit 2 


liter COD 

jNU 

extremis 

small and 

n 1 cers in 




, stantly 



1 largo intes 

ileum 




present 



tines Bpinlls 
present 





SsTENtn Passage 




Exp 25 — 

April 24 — 1 j 

Apr 29 

Consider 

Serum of 

Mayl4 — 

Congestion and 

Cerebral hsm 

Monkey S 

c c by subcut ) 

i able swarm 

Water 

Found 

blood clot in 

orrhage (su 

infection 


ing later 

Buck 

dead 

stomach 

prn cortical) 


From Monkey 




ulceration m 


5 1 





ileum Spirilla 
seen in fresh 
smear not 
in stained 





Seventh Passage 




Lx? SO — 

Miy 15 — 26 

Mav21 — 1 

Consider 

Nil 

June 10 — 

Qeneral en 

Coincalopacity 

Monkey 7 

c c by subcut 

ExaminedI 

able con 


Found 

largement of 

present 


for first 1 

stantly 


dead 

mesenteric 



1 From Monkey 

time 1 

present 



glands 





Eiqhtb Passage 




Exp 32 — 

May 23 —25 

June7 — 

C or 7 per 

C h r y 

June 24 — 

Ulceration of / 

Somnolcscenot 

Monkey 8 




soidine 

Found 

lower end of 

well marked 


for first 



deid 

amallintestinc 



From Jlonkey 

time 

present 

soluble 


brain not ' 



7 


dimimsbed 

i? form 


yellow 





in number 

diBcon 








tinned 





1 


treatment 

1 June 20 
1905 


1 





Ninth Passage 




Exp 34— ] 

, June 15 — 25 

June 21 — 

Fairly nn 

Nil 

July 16 — 

Gastric ulccra 


Monkey 10 

C c by sttbcut 

Examined 

merons 


Found 

tion conges 


1 injection 

IfoT first 

constantly 



tive patches in 



From ilonkey 


present 



ileum smears 



! 8 




negative 





Tehth Passage 




Exp 35 — 

Aug 14 — 5 

Aug 24 — 

Lirgcinfcc 

Nil 

Aug 29 — 

Apical pneu 


Monkey 12 

CO bysubcut 

Examined 

tion 


Pound 

special points 



for first 



dead 



From Monkey 

time 




noted 





Elfvemth Passage 




Exp 3G — 

1 Aug 29 — 1 





1 

Failure to 

Monkey 13 

1 Prom he-irtfl 
blood of Mon 

1 key 12 

Nexer j 





infect 


I 
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iRoctn.vno:; t;: Docs 


'I’llYPANOSOMF, OF MUL1’,S 

FiitsT l'ASM\r,r, 


Anim il 


' n iti . Si'iirtr mill 
Mlltlr- ill III n til. Ill 'll 


Amiinl 


]'A1\ 

IV)' 


l'\i' r. • 
Oil': n 


i':.\T 0 
IVr' 1 


K\-i> in 

Di)<: A 


Ki’O -I (• <• 


.Inti 121. -12 <• I’ 
liy '-lilt* Ilf 
I it j f I n ti 
l-'roiii IVi'* 1 


Felt lR-‘^ 
i' (’ I)-,' ‘■nlNMif 
1 n j f I' t lull 
I’roni Ok ' U 


Kxr. 1.— ^lim- 10 , iROr..— 

S li i n It U Sttli.'tit inji'f- 
O o It 1. } f Kill. I'nitii 
Y o II 11 )• Mult' f'i'niili- 


»tr iii 

Aj'p'* ir.uM » 
n! I’ar^Riti ' 
i'l 


1 Jim. 

! I'.K).*. 


' F o u n tl 
' F.'h 4 
Fir.f Ht:- 
n III i I) 11 - 
' tiini 


2 Ffh 2'. 


F.'li 20— 

Iiy ‘-iili-’iit 111- 

ji'i’fiitn Fruiii 

Ok" n 


Man'll t 
-I'ir-t 
FAiuniii- 
at uni 


Mnruli 1^1.— 

2 .'i <• o hysiili- 

I'lit. inil'ctiKii. 

I'Voiu 0 ( 1 " 4 


Af .a ru h 
2'1 —Xot 

jire^-i' II f 

Mnr(’li22 
I iiiMilin- 
f ion .A 
(lavs 


Niiiiilirr rif 
I*.ir,i..it(r- * rrti 
. 01(1 l’( ri.nln 111 


'I mtiiKiit 


Swtirniiii!'; 

|•<>ll‘■tnutly 

jiri'ii'nl 


( 

1 Mil 


Kr-i.lilt 


O.'.Mll 


Sif'ORi) 

Sv.'.\riiiiii" ; (' li r y- 

I'nii-I.mtly ..khIiiic 
pn '('Ilf (Mcri'l:’-' 


Full 10 - 
O.'atli 


'rinuK 

R'.v.iriniiii' ; (* li r y- Mnn’liR 
••Kiuf.intly '.01(1 iiic Ocifh 
jirt'-'uf iMcri'k'--' 


i 


FouiiTii 

AOnif one Mil 
})i‘r lii'lil 
at fi r t ; 

•.warm ini' 

Infer; con- 
*-tniif iy pre- 
‘-eiif 

FiiTit F\ss\f,i; 

.\Iiout 12 
jier fii'lil 
n f fi r *• f ; 
ooii-f .niif ly 
prc-i'iif 


Mnri’h2n. 

'liloro- 
foriiictl- 
iii I'x- 

trenii. 


C II r y- i 

‘-oidiiH' 

^MerckVi 


A])rin. — 
Oil loro- 
formed 

ill e X- 

trc!ni‘. 


l‘(Wt-in(.rtcin 


Blood f:r(‘.a\v ; 
II o ft a -• t r i (’ 
iileernf ion ; 
no (‘iilnrj^P'd 
plnii'O; jicri- 
•’.ardial elTii- 
'■ion 

F n 1 a r p e d 
‘•jili'cii ; no 
iM'.f rie nleera- 
tion 


Boniark‘. 


j CoriK'alopacify 
I ])r('--ciif ; fall 
1 of fcnijicrature; 
! anfi'-iiiorfcin 


f’orneal opanity 
lirc'-eiit and 
_ f r a II s i 0 n ( 
fedciiia 


Fnlarfted liver, Kli"lif rorncal 


‘•jileen, and 
fhymii'; ne- 
liliriti-.; ‘•"roiii 
elTii-ion- ; no 
pai-frie iilcern- 
fioii 


op leity; ]io'i‘'i- 
l)iy overdo'cd 
wifli clirv'-oi- 
dine 


1 


I'lnlaTpciOpleen: ! Corneal ojiaeityi 
pni-tne iileera- i ealnraef prc- 
ation ; ‘•pirilla ‘•cnt 
ill lilood (‘lot, , 
and iilr.’erafed | 

''itrfaee 


E n 1 a r " e d 
‘.plcpii, liver 
and inci-en- 
(erie "laiuK : 
crastrio eoii- 
pt'-fion. Spir- 
illa pro'cnt 


I 


TUYPAMOROAIl'l OF MULES 
SrcoNi) P.\ss\Gi; 

Inoculvtion in 'MONiir.ys {Crrrnpilhrcu't •inhnni'.) 



I.,oc..Htion j innu,„,i | 

Number of 


i 


Remarks 

Anim.il 

' l’.ir.i...ito seen | 
and I’criodiciiy j 

Treatment 

RcitiU i 

j 

_ 1 

Po'^t-mortem 

Exp. 3. — ' 

' Pel). 1. — 1 C.C. 1 

Feb.l2.— 

2 or 3 per 

Nil 

Feb. 15. — 

Splccnandliver 

Sudden aggra- 

Jilonkcj’' 1 

l)y sub cut. 1 
injection. | 
From Do" 1 i 

1 

1 

j First c.x- 
lamina- 
1 tiou 

1 

1 

1 1 

field at first 
then nu- 
merous; 
probal)]}' 

1 constant 

Third I 

i 

Passagp. 

Sudden 

death 

enlarged; gas- 
tric tilcer.a- 
tion ; altered 
blood in 
stomach. i 

ration of 
.symptoms on 
Feb. 15; 
marked som- 
nolence. 

Exp. 8. — 

Feb. 1.0.— 2 5 

Feb. 21. 

1 Swarming. 

Chrysoi- 

Mar. 8. — 

Gastric ulcera- 

1 Markedoedema 

Monkey 2 

C.C. by suliciit. 
injection. 
Prom ^Monkey j 
1 

1 

1 

i 

1 1 

j 20perficl(i; 

1 constantly 
present 

dine 

(Jlerck’s) 

C li 1 0 r 0 - 
formed in 
extremis 

tion and ulcer- 
ation in the 
Cfficum and 
lower end of 
ileum; spleen 
congested. 

1 of scrotum 
present. 
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Inocdlation is SIosKEiS — contini fd 


Fourth Passage 


Annul 1 

Date Source ^ 
and Mode of 
Inoculat on 

Date of 1 
Appearance 
of Paras te« 
n B ood 

NumlxTOf 
Paras tes seen ' 
arnl Per od c ty 

Treatment ! 

Result 

Po« mortem 

Bemarks 

Exp 10 — 
Monkey 3 

Marchs — Ic c 
by subcut in 
jection From 
Monkey 2 

Mar 13 — 
For first 
time In 
cubation 

5 days 

Fewat first Seinm of 
swarming Water 
later con Bnck i 

stantly I 

present 1 1 

Mar 19 — 
Chloro 
termed in 
extremis 

Congcstii e 
patches in 
stomach 
Spleen and 
liver con 
gested 

Convulsion' 
f 0 1 1 0 w i n ! 
treatment 


Etp 17 — 
Slonlccy 4 


Sixth Passage 


March 27—1 

Apr 3 — 

2 or 3 per 

Semm oi 

May 1 — 

c c by subcut 

For first 

field at 

Water 

Pound 

injection 
From Dog 5 


first dis 
appeared 

treatment 

Bnck 

dead 


Ulcer in 
coDCum Bac 
tenal invasion 


Exp 21 — 
Monkey 5 


AprillO — Ic c 
by Bubcut in 
jection From 
Rabbit 2 


Apr 17 — 
Nil on I 
15th 


Sixth Passage 


1 or 2 per 
field nn 
m e r 0 ns 
later con 
stantly 
present 


I Nil 


MaylS — 
Cbloro 
formed 10 
extremis 


Ulceration of 
stomach 
CEBcum and 
small and 
Urge intes 
tines spirilla 
present 


Sbvehtr Passage 


Exp 26 — 
Jilonkey 6 

April "4 — 1 ! 
c c by subcut 
injection 
From Jlonkoy 

1 ^ 

|Apr 29 1 

Consider 
able swarm 
iQg later 

Semm of 
Water 
Buck 

May 14 — 
Foa nd 
dead 

Exp so — 

Monkey 7 1 

May 15 — 25 ' 
c c by Bubcut 
injection 
From Monkey 

5 

1 May21 — 
'Examined 
for first 
time 

Seventh 

1 Consider 
able con 
sta Qtly 
; present 

Passage 

Nil 

June 10 — 
Found 
dead 


Congestion and 
blc^ clot in 
stomach 
ulceration in 
ilenm spiiilla 
seen in fresh 
smear not 
ID stained 


General en 
laigcment of 
mcsentorie 
glands 


Tadpole 
forms present 
at one stage 


Typical spirilla 
only found in 
smears from 
ulcers in 
ileum 


Cerebral hem 
OTzbaga (eu 
pra cortical) 


Cornealopacitf 

present 


Eighth Passage 


Exp 32 — 

May 23 — 25 

Jane? — 

6 or 7 per 

C h r T 

Juno 24 — 

Ulceration of 

Monkey 8 

c c by sabcut 

Examined 

field con 

SOldiDO 

Found 

lower end of 

injection 
From Slonkey 

7 

for first 
time 

stantly 
present 
diminished 
in number 
during 
treatment 

(extra) 

soluble 

7 form 
discon 
tinned 
June 20 
1905 

dead 

small intestine 
brain aot 
yellow 


Somnolencenot 

well marked 


Nurra Passage 


Exp 34 — 

June 15 — 25 

Jane 21 — 

Fairly nu 

Nil 

July 16 — 

Gastric ulcera 

Monkey 10 

cc bysubcut 

Examined 

merons 


Found 

tion conges 

injection 

for first 

constantly 


dead 

tive patches in 


From Monkey 


present 



ileum smears 


8 




negative 




Tenth Pa6Saqg 



Exp 35 — 

Aug 14 — 5 

Aug 24 — 

Largcintec 

Nil 

Aug 29 — 

Apical pneu 

Monkey 12 

CC by subcut 

Examined 

tion 


Ponnd 

monia no 

injection 

for first 



dead 

special points 


From Monkey 
30 

time 




noted 




Elftenth Passagf 



Exp 30 — 

Aug 29- 

Never 





Monkey 13 

From heart s 
blood of Mon 
key 12 







Failure 

infect 
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EljFA'KNTn Pabsaok 


iNOCuCrATtON IN iloaims—cmiiintiftl 



O.itf, Souriv 

in.ne of 

Niimticr of 

1 

1 



Anlmnl 

mid .VInilf ftf 

of I'lir.s'-Io*' 
ill nicKxl 

I'.-irn^itr^ w-ni 

! Trcsltlirnl 

Kc«iil( 

Pesr-nKirtem 


Inoi ut.ilioii 

iiinl 1^501111 !l>- 

j 






I 

i 


Exn. .lt.~ 

A n g. 17.“ 

Aug. 22 

Severe in- 

Nil 

Sept. 

Marked gastric. 

Monkey 14 

From (lerbil 


fection 


C h 1 0 ro- 

ulcerntiou ; no 


24 


'I'WKf.FTIt 

Pa.S9AOE 

f ormed 
i n c X- 
tremis 

spirilla 

Exi*. 45.— 

Sept- tl. 

Sept. 1.5.— 

Consider- 

Nil 

, Oct. 14.— 

Ulceration and 

Jlonkey 15 

e e, by Milmnt. 

Fir-t ox- 

able; none 


F o n n d 

; intlarnmatoiy 
' induration in 


i n j »* e t i 0 n . 
From Monkev 

am illation 

found on 


dead 



Sept, no 


; 

; .small and 


14 




large intestine 




'rntUTKENTH PASSAr.l 



Kxi*. 4G.— 

Oet. 5.—-.'. e.e. Oi-t. 17.~ 

Sw.armilig; 

C li r v - 

Oct. 22.— 

T.«iver and 

Monkey 111 

by stilH'ut. in- 

First ex- 

i-on-tant Iv 

KoUlinci Oifd 

spleen etilarg- 


jc<'tion. From 

ami nation 

present 

(Merck V) 


ed and con- 


Monkev 15 
• 




gested; no 
nlccrafion 





FoniiTEESTii Pass vnr. 


Exp. 48. — 

Oet. 22. — From 

Oct. 2S. 

I.»arfte niim- 

Nil 

Nov.15.— ' 

In Ixme mar- 

Monkey It) 

heart's bhKxi 


ber pre- 


Died ' 

row; L.-I). 

of Monkey 1(5 


•M'nt ; con- 


i 

forms jjrcjscnt ; 



s t a n t 1 y 
prcxciit 



no nlccrafion 





FlITEliNTH PaSSaOE 



Exp. 4!).— 

Nov.l5. — From iXov. 20. — 

Consider- 

C h r y - , 

Cliloro- 

Mesenteric ; 

Monkev t>0 

he.nr('s IiIckkI 

Examinetl 

able 

MJidinc 

formed 

glands liicm- 


of Monkev It) 

fur lir-t 


(Merck's)i 

t 

i 11 c X- 

orrhngic;L.-D. | 



time 


trcniis ; ' 
death' 

forms jircsent i 






i 

proHnbl}* i 
lm‘'‘tcncd ! 






( 

by chry- 1 
soidinc . 

{ 




Sixteenth 

P.vssAor. 



Exp. 51 .— 

Nov. 21. — *5 



1 

1 



Monkey 21 

c.o. injected 
sulicnt. From 

... 

1 

j 

... 

... 

... 


Monkey 20 





- “ — 


llcniark-. 


Disease ran 
rather a rapid 
conrse. 


Brain and 
spinal cord 
stained slightly 
yellow 


Ij.-D. forms ; 
prolxihl}' the 
young forms 
of Lingard 


Brain, spina! 
cord and ncn’c 
trunks a bril- 
liant yellow 


trypjVNOSojie op mules. 

lNOCDn\TiON IN JKnnoAS (Jnnthis Oordoui) Seconij P.\ssagk 


* c J 

1 Date, Source, and | 
Animal . Mo<lc of Inocul.i* j 
’ lion j 

} 1 

' D.ite of 1 
! Apne.-irmicc | 
: of P.irasitei | 
1 in blood 1 

1 

Xumbcpof 1 
Par.iMtes •iccn ! 
and Periodicity | 

1 Tre.n- 1 
ment j 

1 1 

1 

1 Result 

1 

1 

. 

1 

1 Post-mortem 

1 • 

1 

Exp. 4. — 

Feb. 3. — Few 

Never 


Nil 

Death 

No evidence of try- 

Jerboa 1 

drops by sub- 




in 4 8 

panosome infec- 


cnt. injection. 




hours 

tion 


Prom Dog 1 


• 







Foorth Passage 


Exp. 11. — 

Feb. 22. — A 

Pound 

• . • 

Nil 

Feb 28— 

Gastric ulceration; 

Jerlxin 2 

few drops bv 

post-mor- 



P 0 u n d 

trypanosomes 


subcut injec- 

tem on 



dead 

found in blood 


tion. From 

Feb 28 ; 




from heart 


Monkev 2 

not pro- 





1 


sent Feb. 







26 








Sixth Passage 


Exp. 19.— 

Jlar'cb 22. — A 

March 25 

4 or 5 per 

Nil 

Alarch 28 

Gastric ulceration; 

Jerboa 3 

few drops by 

— Porfirst 

field ; con- 


— Death 

curious “ruddy” 


subcut. injec- 

time 

stantly 1 



forms in stomach 


tion. Prom 


present 



smears 


Qerbil 2 







Remarks 


Harboured Hcemo- 
gregarinaBalf ouri 
(Laveran) 


Ditto 


Ditto 
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Inoculvtion in Rabbits rmsD Passagp 


-- 

Date ^lource an 1 
Mode of Inoci K 

Dace of 
Appearance 
of Para tes 

1 n od 

Namber of 
Para, tes aem 

Treat 

Re ult 


1 

Remarks 

Exp 7 — 

Feb 18 — 5c e 

Neter 


^ Nil ! 

Marchs — 

Decomposed hac 

1 

Only symptom was 

Rabh 1 1 

by snbeut 




Died dnr 

tcnalimasion no 

progressive enia 


injection 

1 


1 

in? nipht 

tryjiano omts in 

ClltlOll 


From Dog 2 





smevrs 





Fifth Passage 



Exp 12 — 

March 4 — 1 5 

\pril 4—1 

1 per cover 

1 Nil 

April 11 — 

Decomposed hac 

1 Slarkcd conmne 

Rabbit 2 1 

c c bysul cut 

For fir-t 1 

slipntfiist 


Killed bv 

tenal miasion 

tivitis and 


injection 


increased 


acNiident 

no trypvuo omes 

blepharitis tall 


From Dog 4 


in unml cr 



in SRcvrs 

1 ing out of hair 



1 1 

1 later 




1 round the eyes 

iNOCur snoN in Goir 


PiTTir Passage 



Exp 15 — 

AIarch21 — Ic c 

March 30 1 

1 per coAer 1 

NU 1 May 31— 1 

Increaseofcerchro | 

Alvelocvtes and 

Goat 1 

by subcut in 

— F or ' 

slip ncaci 


Chloro 1 

spmallluidwhich I 

eosinophile mydo 


jcction From 


more than 

1 

formed \ 

WAS cloudy en I 

cytes pre cut 


Dog 4 

Iirst time j 

2 present 


inextre i 

largedmesenteric j 





often ab 


mes 

glands ! 




1 

sent 

1 1 




Inoculationin Rat (Mk 5 dceitm ««ks) : 

4 

1 

a 

g] 

a 



Exp 23 — 

1 Aprill2 — lee 

j Nerer 



1 



Rit 1 

1 f’rom Gerhil 








10 






Fiilure in both 

Exp 23ni — 

, April22— lee 

i Neaer 



\pnI23— 

Pacterial maasion 

experiment 

Rat 1 

From ’'fonkeyS 



1 1 

Pound 





! 1 



dead 

1 



Inoculation in Calf PooBTEENTn Passiqe 




lOct 23— 

A few pre 


Deo 10- 1 

[ No infection saio 

Calf 1 

by subcut in 

' For first 

. sent van 


Animal 

1 temporarily 


lootioa Prom 

■ time 

ished later 


well And 



Money 1C 




fat 1 



TRiP\NOSOME OP MULES 


Inoculation in Qerbils {Qerhtlluifi jgarg «) Second Passaoc 


An mal | 

Dak Sou ce and I 
Mode of InocuUt on I 

Dace of 

in Hlood 

1 Number of 
Paras tes seen I 
1 and PeriodK ty I 

1 Treatment 

1 Result 1 Post mortem | 

Remarks 

Exp 5 — 
Gerbil 1 

Feb 1 — V fuw 
drops by sub 
cut injection 
From Do^ 1 

Never 

i 


1 

1 1 

Pill ire to mfcct 

FXP 5a — 
Gcrbil 1 

1 LitcrfromDog 

2 and Dog 3 , 
second and 
third passages 


; ‘swarming 

1 constantly 
present 

Nil 

) Death jNo gastric 

ulceration 

Frror in inoc 
olatiou 


Exp 14— Alarch 4— A 
Qerl il 2 few drop*’ by 
intrjvpcri 
tonOTl injec 
tion From 
I Do^4 


Mar 7 — 
For fir t 


I^FTH FaSSAQE 


A few at 
fir«t , then 
swarming 
constantly 
present 


Semm of I Mar 24 


Stomach dccom 
posed spleen 
udarged 


Slight illness 
compared with 
mtLHsity of in 
fection 


Ftp IC — March 18 — A 
Gcrbil 8 few drops bv 
intrnpen 
tonca! mjcc 
tlou From 
Dog 4 


Mar S’ — 
lor hr«t 


I 


Fifth Passvc 
Pairiy nn 
morons 
eonstantlj [ 


Apr 3 , Ircas of con Granular biiso- 
— Found gcstion ml philia of 
dead I stomach erythrocytes 

I ntion form m 
1 smears I 
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Inoculation in Genbils ( continued ) 


Sixth Passage 


Animal 

Date, Source and 
Mode of Inoculation 

Date of 
Appearance 
of Parasites 
in Blood 

Number of 
Parasites seen 
and Periodicitj- 

Treatment 

i 

Result 

Post-mortem 

Remarks 

Exp. 18. — 
Gerbil 11 

March 26. — A 
few drops by 
subcut. injec- 
tion. Prom 
Dog 5 

^Iar.29 — 
Por first 
time 

! 

Pairly nu- 
j m e r 0 n s ; 
constantly 
present 

Serum of 

1 Water- ' 
Buck 

Apr. 3. 
— Pound 
dead 

Altered blood in 
stomach ; con- 
gestion ; bac- 
terial invasion; 
no trypano- 
somes insmears 

i 


Seventh Passage 


Exp. 20. — 

April 4. — 25 

Apr. 8.— 

Pairly nu- 

Chrysoi- 

Apr. 19. 

Bacterial in- 

Qerbil 10 

c.c. by subcut. 

Por first 

merous; 

dine 

— Found 

vasion ; success 
negative 


injection. 

Prom^Ionkey 

4 

time 

mostly 
long forms 
at first; 
varied un- 
der treat- 
ment 

(Merck’s) 

dead 


Eighth Passage 


BxP.22. — 

April 10. — A 

j April 12. — 

One per 

Chrysoi- 

April 20. 

L.-D. forms in 

Gerbil 12 

few drops by 

i Por first 

cover slip 

dine 

— Pound 

liver. Altered 


subcut. injec- 

' time 

at first; 

(extra) 

dead 

trypanosomes 


tion. Prom 

1 

swarming 

soluble ? 


in smears 


Qerbil 10 

i 

1 

by April 
15 





Brain and sp.- 
cord stained 
yellow 


Seventh Passage 


Exp. 26.— 

May 4. — A 

May 8. — 1 

Co nsider- 

Nil 

May 10. 

Bacterial inva- 

Gerbil 13 

few drops by ' 

Exam- 1 

ablc num- 


— Pound 

sion 


subcut. injec- 

ined for 

ber. 


dead 



1 tion. Prom ' 

first 





1 

1 Monkey 5 

time. 






Decomposed 


Exp. 27 — 
Qerbil 14 


Seventh Passage 


May 4. — A 

klay 8. — 

Consider- 

Nil 

May 21.— 

No ulceration ; 

few drops by 

Exam- 

able num- 


Chloro- 

many para- 

subcut. injec- 

ined for 

ber 


formed 

sites, long and 

tion. Prom 

first 



for cul- 

short forms in 

Monkey 5 

time 



ture work 

heart’s blood 


Cultures on 
blood agar 
failed 


Seventh Passage 


Exp. 28. — 

May 11.— A 

May 16.— ] 

Cnly a few 

Serum of 

May 21.— 

No ulceration ; 

Gerbil 16 

few drops by 
subcut. injec- 
tion. From 
Monkey 5 

1 

Exam- 
ined for 
first! 
time 

i 

present 

1 

Water- 
Buck; 
begu n 
May 21 

Chloro- 
formed 
in con- 
vulsions 

6 p.m. 

spleen and 
kidneys en- 
larged; degene- 
rated trypano- 
somes or nil in 
smears 


Was there liber- 
ation of toxines 
from trypano- 
some destruc- 
tion ? 


Exp. 29.— 
Gerbil 17 


Seventh Passage 


May 11. — A 

May 16. — 

Numerous ; 

Chrysoi- 

May 22. — 

Spleen cn- 

few drops by 
subcut. injec- 
tion. Prom 
Monkey 5 

Examin- 

constantly 

di ne 

Died 

larged;bac- 

ed for first 
time 

present 

(Extra) 

soluble? 


terial invasion 


Brain and spinal 
cord a brilliant 
yellow 


Exp. 31. — 
Gerbil 18 


Bxp.Sla. — 
Gerbil 18 


May21. — Inoc- 
ulated from 
Qerbil 14 by 
scratch in- 
oculation 
May 27. — A 
few drops by 
snbeut. injec- 
tion. Prom 
Monkey 7 


Eighth Passage 


Never 



Failure to 
infect 


June 4. — 
Examin- 
ed for first 
time 

Swarming 

Nil 

? 

Record 

lost 
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I^ocuLVTIO'^ OP Qlubils (conlinvcd) 


Eighth Passage 


An,™. 

: Date Source and I 
Mode of Inoculat on I 

i 1 

Date of 
Appearance 
of Paras tes 
in B Qod 

^ ^ Number of 
and Per od c ty 

1 j 

Result 

Post mortem 

1 

Remarks 

Exp 33 — 
Gerbil 19 

May 27 — A 
few drops by 
subcut injec 
tion From 
Monkey 7 

June 4 — 
Exnmin 
edfor first 
time 

Fairly 
unmeiouB 
at first 
swarming 
later 

Nil 

June 30 — 
Cbloro 
formed in 
extremis 

Spleen enlarged 



Exp 37 — 1 

June 28 — 25 i 

iJuly 7- 

1 Not many 


1 cc by subcut , 

1 ETamin . 

1 present 

Gerbil 20 j 

injection 

edforfirst 



From Gerbil 

time 1 



19 




\ag 3 — 


Pound 

dead 


No ulceration 


Tenth Passage 


Exp 38 — [ July29 — 5cc 

[Aug 2 — 

No note at Nil 

Aug 19 — Decomposed 

Gerbil 21 1 by enbeut in 

1 Exatnin 

first swarm 

Found 

jectiou From 

1 edforfirst 

ing later 

dead 

I Gerbil 20 

1 time 



Exp 30— Aug 8— 25c c 
Gerlul 22 subcut ^ in 
jection ^rom 
Geibil 21 


Eleventh Passage 


Aug 17 — Swarming Nil 

Aug 28 — 

' Spleen enlarged 

ExamiQ 

Died 

' uo ulceritiou 

edforfirst 



time 




E\P 40 — Aug 20 — By 
Qerbil 23 suMut injoo 
tion From 
Gerbil 22 


Twelfth Passage 

Aug 22 — I Slight mfcc 1 Nil I Stpt 13 — I Nothiuj, special 
For first tion at first Died noted 

time I 


Thhiteehtb Passage 


Exp 41 — 1 Sept 6 — By 

1 Sept 20 — 

Gcibl24{ subcut in 

1 Died 1 

jection From 

i ' 

1 Gcrbtl23 



Exp 42 — Sept 14 —By 
Qerbil 25 subcat injec 
tion From 
Qerbil 24 


Fodrtbemth Passage 

I lOct 6- 


Fifteehth Passage 


Exp 43 — 1 
Qeibil 2G 

Sept 21 — By 
subcut injec 
j tion From 1 
Gerbil 25 | 

^ Never j 

, I iFailurcto' 

1 infect 

Fifteenth Fassaol 


Exp 50 — 
Gerbil 27 ! 

Nov 8 — By 
subcut injec 
tion From 

Monkey 19 

Nov 19 — 
Examin 
edforfirst 
time 

Numerous 

NU 

Dec 10 — 1 
Died ; 

Spleen eiiUrged 

Exp 3 Monkey 1 

— {CercopiiJiecu-i sahausy or green gnvet monkey ) 


Fehruari/ lat Inoculated eabcataneously with 1 c c blood from Dog 1 
Fehuary 12th Trypanosomes found 
February 15(h Death occurred 

The symptoms presented were those of progressite an«mia, emaciation and ueaknecs 
The mucous membranes became aery blanched Towards the end there was marked 
somnolence, the monkey frequently taking up the position shown in Fig C8, which is verj 
like the photographs of the monkeys inoculated with T gambiense, and figured in the 
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Uganda lieports of tJio Koval Society’s Commission. In this monkey tlie symptoms 
underwent a sudden aggravation on February 13th, and death occurred rather suddenly. 
Trypanosomes swarmed in the blood, but none of the long, thin, whip-like forms were seen. 
The long forms all seemed to have increased in breadth, probably as a preliminary to 
longitudinal division. Typical short forms were present. 

Pod-morteiii . — Spleen and liver both enlarged. Ilmmorrhagic ulceration present in 
the stomach, which contained glairy mucus and altered blood. Unfortunately smears 
were not matle. There was no pericardial or pleural effusion. 

In a smear of a mixture of blood and eerebro-spinal fluid obtained from one of the fossm 
of the skull after removal of the brain, trypanosomes, numerous bacteria, and a short, stout 
spirillum were found. The last looked like two thick cholera vibrios joined end to end, 
was rounded at the extremities, and (]uile unlike the spirillum found in gastric ulceration 
[vide infra). The animal had been dead some hours before the examination could be made. 

Exp. 4. — Jerboa 1 {Jacnlns t/ordoni). Inoculated subcutaneously with a few drops 
of blood from Dog 1 on February 3rd, 1905. This animal, which harboured the hserao- 
gregarine already described, became very ill after forty-eight hours and was chloroformed. 
No evidence of infection with trypanosomes was found post-mortem. 

Exp. 5. — Gerbil 1 {Crcrbillns puifnryus^ the common desert mouse). February 3rd. 
Inoculated subcutaneously with a few drops of blood from Dog 1. This mouse was examined 
several times nith negative results. At a later period it was re-inoculated from Dog 2, and 
still later from Dog 3, owing to an error, {vide table). 

It developed trypanosomiasis and died during the night. Sluggish and degenerating 


trypanosomes were found in the heart’s 
blood. There was -no gastric ulcera- 
tion. The experiment was imsatis- 
faetory owing to the multiple inocula- 
tions performed. The blood showed 
both forms of trypanosome, and in 
this case, as in that of other gerhiP, 
there was noticed an increase in lengdli 
in that part of the long trypanosomes 
extending behind the centrosome (Fig. 



69). In some instances the measure- 
ment from the posterior end to the 
centre of the centrosome was as much 
as 4'2 approaching the iippearance 
found in T. Leicm. This portion of 





the body in gerUh is occasionally 


emwed. 


Fig. 69.— Fokms in Gehuii.. Note long iontekior lnd (X S33 dintii.) 


Exp. 6. Dog 3. — Inoculated sub- 
cutaneously on Februaiy 18th, noth 2 c.c. blood from Dog 2. Trypanosomes were found 
in the blood on 2oth February, 1905. This dog received intravenous injections of 
chrysoidine, and ^rill be mentioned later. Death occurred on March 3rd. Slight corneal 
opacity had been noticed during life. At the autopsy the spleen was found to be enlarged, 
and the follicles prominent on the sui-face. The liver was enlarged and congested. 

The Iddney exhibited signs of subacute nephritis, the capsule being slightly adherent. 
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There was no gastric ulceration 

In the thorax the pencardium was found much distended with serous effusion, and the 
heart muscle was very flabby The thymus gland was enlarged 

Although the post moitem avas performed immediately after death and smears made 
from all the organs mentioned, no trypanosomes were found — a point to which reference will 
be made when experimental treatment i3 considered (p 155) 

Exp 7 Rabbit 1 — -Inoculated subcutaneously with 5 c c blood from Dog 2 on 
18th February, 1905 

Blood examined 28th February 1005, with negative results 

This rabbit became emaciated but showed no other symptoms of the disease 
Trypanosomes were at no tune found in its blood, nor was subcutaneous oedema present It 
died during the night of March 3rd, and was found already somewhat decomposed on the 
wvQcuuig ot the following day Po%t-mortom d^estusu of the atomaoh had. set m together 
with a general bacteiial invasion of the tissues No trypanosomes were found post-mortem 
I am inclined to think this animal died of trypanosomiasis, and that more frequent 
exammatiou of the blood would have revealed the presence of the parasites during life 

Exp 8 Monkey 2 — Inoculated subcutaneously on February 15th with about 2 5 cc 
blood from Monkey 1 

Blood examined 21st Februaiy 1905 when it Asas found to be swainiing with 
trypanosomes of both forms there being 15 or 20 to each microscopic field This monkey 
was also treated with chrysoidrae [luh p 155) 

After running a somewhat peculiar course it 'vas found m extremis and chloroformed on 
March 8th 

Poat-morttm — Swelling and cedema of the scrotum present m a marked degree 
Extreme anffimia of the mucous membranes Gastric ulceration present and ulceration at 
the lower end of the ileum and m the c«cum In the stomach a flat blood clot was found 
adherent to the mucous membrane towards the pyloric end On removing it a red eongestue 
stippling was found Similar congestive patches were present m the ascending colon The 
stomach and intestines Avere preserved for colour museum specimens and smears were not 
taken The spleen Avas firm and congested , the liver shoAved nothing beyond slight 
congestion , there was early nephritis present The brain and cerebro-spinal fluid Avere 
examined but nothing pecuhar was noted 

Exp 9 Dog i — Inoculated subcutaneously Avith See blood from Dog 3 on 
26th February, 1905 

Blood examined March 4th, 1905, when trypanosomes found, about one per field The 
temper iture taken at noon on this day wia 104 8 P Both forms of parasite were present 
in the blood, and Avere very lively vnd active m their movements This dog was not treated 
bO that its symptoms may be de&cnbed here 

Corneal opacity was first noticed on March 11th It attacked the left eje, the other 
remaining unaffected at first On March 22nd, both eyes were found affected and an opacity 
of the lens of the left eye Avas noted The other symptoms exhibited were the customarj 
andemia emaciation and drowsiness There was no oedema At all times trjpanosomes 
in large numbers and of both kinds A>ere found in the peripheral blood 

On March 23rd, the dog avas found collapsed and cold There Avas rigidit} of the 
limbs, and the respirations Avere laboured and rapid 

About twenty trypanosomes per field were found, neatlj all of the short form, and it 
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was noticed that their movements were sluggish. As it was evident the dog would die 
during the night it was chloroformed and an autopsy performed immediately. 

The temperature record from the day when trypanosomes were found in the blood was 
as follow's : 

104-8°, 105-8°, 105-8°, 103-4°, 100-5°, 103-5°., 105°, 103-40°, 103°, 102-4°, 
103-8°, 104-3°, 103-6°, 102-4°, 102-8°, 103-5°, 103-6°, 103°, 103-2°, 101-6° F. 
Groi-ged female ticks {lihipicephalus sanguineus) Avere present on this dog, and the 

blood fiom theii stomachs was examined on several occasions, but trypanosomes ivere never 
found. 


Post-mortem.— Very little gelatinous exudation present, emaciation extreme. Muscles 
pale and flabby. Eyes exhibited double corneal opacity. A complete soft cataract was 
present in the lens of the left eye — a symptom which I tliink has not hitherto been noted. 
Time unfortunately did not admit of an examination of the brain. 

Heart large and flabby, with pale muscular tissue. 

Lungs blanched, dry and bloodless. 

Spleen : length 71 in. ; markefl enlargement of follicles, so that the surface of the 
congested, but dry and firm organ, was rough to the touch, and exhibited numerous small 
elei^ations. 

I^ivcr, — Large, fatty and congested. 

Stomacli . — The vessels passing to and from the lesser curvature and distributed 
externally upon the stomach walls were greatly engorged. The organ was full of dark 
brown verv tenacious mucus. The streaks of coffee-coloured mucus owed their hue to 
altered blood. 

A large ulcer found at the junction of the smooth and rugose portions of the mucous 
membrane. Its length Avas J inch, its breadth |th inch. Edges of ulcer irregular and 
soft, its surface Avas covered by a slightly adherent blood clot. In addition to this large 
erosion seven small hmmorrhagic looking ulcers AA’-ere found scattered about throughout 
the rugose portion of the mucous membrane. One or tivo of these looked as though they 
Avere undergoing a healing process. In no instance Avere the tiny central holes, mentioned 
as having been observed in the ulcerated areas of the stomach of an ox, present in this 
case. 

Smear preparations Avere made both from the blood clot covering the surface of the 
large ulcer and also from the ulcerated surface after removal of the clot. These Avere 
stained by the Leishman-HomanoAvsky method, and in both instances large numbers of 
spirilla Avere found (Plate XIII., Eig. e). These spirilla, Avhich Avere someAvhat blunt 
at the ends, measured from 2-8 g to 7'7 g in length, and possessed from four to seven short 
undulations. Nothing like 'Leishmaii-Donovan bodies Avere seen though they were carefully 
looked for, but trypanosomes of the short form, which stained badly and appealed 
degenerated, Avere present in small numbers. No involution forms were observed. 

Intestines . — They were searched throughout their Avhole length but no ulceration Avas 

detected. 

The stools were dark, liquid and offensive. A smear was made of them, which, Avhen 
stained, showed in addition to bacteria, numbers of spirilla. These latter, hoAvevei, 
presented an appearance somewhat different from those mentioned above. Theii 
undulations were longer so that they had not the saw-edge appearance shown in Fig- e, , 
and they Avere more pointed at the ends. They may have been merely altered forms. 
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There were also present thick spinUar form like two vibrios attached end to end, very 
similar to those found in Monkey 1 

Kidneys —These exhibited a subacute nephntis, and the capsules were slightly 
adherent 

Bone inanou — Not examined 

Curiously enough in smears made from the splenic pulp there was not a vestige of a 
trypanosome to be seen, while m the liver specimens both forms were present in 
abundance 

Exp 10 Monkey 3 — {Cercopithecus sahocus) weight 2 7 kilos Inoculated 
subcutaneously nith about 1 cc blood from Monkey 2 on March 8th Peripheral blood 
examined each day thereafter and trypanosomes in small numbers found for the first time 
on March 13th 










; 




Dtrtuttia 3 (k 106 darn}. 


The incubation period was, there- 
fore just about five days 

Ituich nth — Both long and short 
forms were seen, the former greatly 
preponderating In the co\ei glass, 
prepiration thej appeared to be of 
exceptional length and extremely 
actixe On staining in the usual way 
no increase in lengtii wis manifest 
Probably some bhrinkmg had taken 
place during the preparition of the 
bpecimen Both forms were well seen 
but the short ones were very much in 
the minority 

A considerable number of veiy 
broad trypanosomes were present 
These were probably parasites m the 
stage prior to longitudinal division (Fig 70) Some granules were noted m the short 
forms and in one of these latter the nucleus was observed to be at the junction of th«* 
middle and posterior thirds 

Muiih 18l/i — The monkey was found to be very ill It was lying in its cage 2ua 
semi prone condition 

The blood on examination was found to be swarming with parasites, short 
now as numerous as the broad forms previous!) mentioned 

This monkey was then treated with blood serum injection'? and its fiirtli^-r lur rj 
be considered under the heading Treatment 

Being in extreims it was cbloioformed on the following duj (Marih 21^-1 Zx 
lost half a kilo in weight 

J*ost mortem — StomaJi, congestive patcheb towards the p) lorui* No 
Intestines — Norm il 

Ilcsaiteric ijlamh enlarged, giving a beaded appearance to th* 

Spleen — Weight, 23 grams Large, congested In a wu'o.-i'j: t-- .j-rZe- 
the organ cunous involution forms were found, one t. Z 
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nml aliorcd trypuiiOBomo, givon in tlio plate illustrating tlio article by M. Tliiroux* oi 
y. Paddir. These forms will be more fully flescriberl wlion tlic scrum treatment i 


on 

is 


consitleretl. 

Lii'er . — Congested 

/,Vo/«.— Slight thicK-ening of tin; meninges ami congestion. The cerebro spinal fluid 
showed no jicenliar forms. 

Jhiu'-Mnvww I alien from the femur showed no trypanosome forms whatever. 

It may bi* mentioned hcire that the method of preparing smears of marrow recommended 
by Price .lonesf has been employed and has proved satisfactory. 

hjxp. 11. .Terboa ‘2. 1 be blood of tins animah on examination before inocuJationj was 

hrnnd to harbour Inemogregarines. 

It was inoculated on February 22nd with a few drops of blood from Monkey 2. 

lu’hnutnt 2l]th. Blood examined. No trypanosomes found. 

fefiruaiy 28M. Found dead and cold. 

Ulceration of the stomach present. No smears made as specimen kept for colour 
jireparation. 

Trypanosomes found in the heart’s blood. Involution forms present. 

Fxp. 12. Babbit 2 y. Aftnudi Ath. Inoculated subcutaneously with about 1’5 c.c. 
blood from Bog d. 'Phis rabbit had its blood fn'qnently examined, with and without being 
«‘entrifnged, up till the eml of Jlarch, but no trypanosomes were found nor were any 
symptoms of trypanosomiasis visible save a slight but progrc.s.sive emaciation. About the 
beginning of Ai)ril it was noticed that the rabbit’s eyes were becoming infected and in a few 
days a similar condition to that described and figured by I\Insgrnve and Cleggjas occurring in 
J'abbits after inoculation with the hor.se trypanosome of the Philipjnnes was apparent, namely, 
a severe blepharitis with some conjunctivitis, a narrowing of the palpebral fissure, oedema 
of the eyelids aind falling out of the hairs surrounding the eyes. 

Aju’il Ath. Blood from ear examined. After prolonged search one trypanosome (a long 
form) found in the cover glass preparation. A considerable number of parasites were present 
in a drop of fluid taken from the cedernatous tissue of the lower eyelid after a slight incision 
had been made. No trypanosomes were present in the thick', gmnmy cbscharge from 
the eyelid. 

AprilSfh. Blood film stained. A considerable number of trypanosomes found. Both 
fonns present. 

On this day it was noticed that the respiration laid become raijid and wheezing, 
somewhat of an asthmatic type, possibly due to a congestive condition of the nasal 
mucous membranes. 

Aprd 1th. Baldness very marked round the eyes. Eespirations rapid, udieezy and 
laboured. Animal looks very ill but takes food freely. 

April 10^7(. Babbit in much the same condition. 

April lAth. Animal unfortunately Idlled during the night by a mongoose, which escaped 
from a cage in the fly-proof house. Found stiff, cold and decomposing. Autopsy performed 
as soon as possible, but bacterial invasion of the tissues had occurred, and in smears made 


• Am. dc I’liist. Pasteur, P.aris, 1905. Vol. XIX., p. 65. f Brit. Med. Jour., London, Feb. 25th, 1905, p. 409. 
J Trypanosoma and Trypanosomiasis with special reference to Sun a in the Philippine Islands. Xo. 5. Publica- 
tions of Bureau of Gov. Lab. Manila, 1903. 
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from s])leen, liver, stomacli surface, blood of vessels of stomach, lung s and heart a blood no 
trace of trypanosome infection w\s detected 

There was no ulceration of the stomach but the gastric vessels were engorged At one 
point there w is a congestive patch on the mucous metnbraue 
Exp 13 Dog 5 A pariah suggesting tuberculosis 

^f<i)Lh ISth Inoeul ited subcutaneousl) iwtli about 2 5 c c blood from Dog 4 
March 22 h(1 Blood examined No trypanosomes present 

Maith23nl Blood examined Trypanosomes present about 12 per microscopic field 
ue irly ill long forms and very lively The incubation period was, therefore 5 days This 
(log was treated by injections of chrjsoidme intravenously and its ease thus falls to be 
described wlien treatment is eonsiderel (p 156) but the post mortem examination was veiy 
interesting lud the results may be here described 

■ijatl 1st Animal in a dying condition in the evening chloroformed and kept m the 
ice chest till the folloiving morning 

April Iml Autopsy performed no external signs except emicution 
Stomach — The vessels pissing to and from the lesser curvature an! distiibutcd 
externally upon the stomach well were much engorge I The gastric contents consisted of 
altered blood and glury mucus There was no ulceration but ilong the ridges of seveial 
of the rugaj there were ireas of congestion presenting a dull red (edematous ippeiriiice 
Smears from these shewed spirilla simdir in every lespect to those shewn m Fig r 

Smears from the stomach contents also shewed spirilla No trypanosome forms 
present 

Intestinis — Full of altered blool lud mucus Peyer \ patches congested exhibiting 
an appearance somewhat like that seen in early enteric ipproachiug to the shaved beard 
ispect There was no ulceration 

A smear from the surface of i congested patch shewed neither spinlli nor trjpanosomes 
There w is great enlargement of the mesenteric glands especially in the appendicular 
area where there was i regular bunch of them the largest being 3 inches in length On 
section they shewed no t iseation but as they may prove to be tubercular they were put 
aside for microscopical examin ition 

Laidi Intestine — Wholly un iflVcted 

Spleen — Large and congested sme ir No signs of trypanosomes 

Jiic) ^Also large and congested bmear shewed numerous curious involution forms 

prob ibly due to the treatment adopted 
Ktdneyb — Slight congestion 

Biain — Engorgement of superficial vessels Some excess of cerebrospinal fluid 
Smear of fluid made No trypvnosomes present 

Lone ma) wi — D irk red in colour Sme ir, negative 
Iungt> — Smear, negative 
ffeaits blood — Smear, ncgitive 

The absence of trypanosomes in ill the smear preparations except the liver is a peculiar 
and interesting f let 

Compare with the findings in Exp 6 
Exp 14 Gerbil2 

March 4.th Inoculited intripentomilly with a few drops of blood from Dog 4 
l/art/« 7tfi Trypanosomes found for the first tune m blood taken from the tail 
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W Tin: AXIILO-KIYITIAX sun.iN 

lOrt Ky,.s puHiiillv ..Wl, Coat ro... tad 

,:f ■ ' '!'■ "•'* '‘''■"■'"iraK 'Vill. trypallaaoinos, iliiafly long tans. „„,i (,1 

tllla vas,. tl,.. „f ,1,.. ,.rut„|,las ,l„. Iioliiiul tlio colilro.-oma ivas van- 

inuvKt'u. • 

10//, 111, .rally aliv.- will, pai-asit,..:. Thrro to l,o ,„a„v 

i>lKm«nmus as tl,,.,-,. W,.,-,. rv.i l.K,,„l n.i-pusal.-s. They w,.r.. oxlromdr acliva. ami „ .m-ai 
vara.ly ot Umnx m.,v s,...„ ,1„. ivl,i,,l, ivas vdi.'.g, DivWing ta„s, 

i»il . long an.! sl.orl, w..,-,. -.ms, as wro l.roa.l forms and forms „„i,„l ]„■ fl.oir posterior 

viuls (Fiir. 71 ). • ^ ' 

^ vSuttu- Uw panisili.s ft vt-ry ciiriftus as]H>et. their undulating nieiubraues 

I'eiug Ilf greiit siia'. 

Cousklenug the gnatt iufeefiun. the gorhil Aowal retinirkiiMy little sign of illness. 

IVentnuut \vitli tlie Mood serum of a 
Witter luick wjis hegtiu on Sturc-h 20th, 
so that only the post-mortem signs 
nt-ed )»e liere eon.-^idered. 

Ti)e aninm) wjis found dead on 
Mftivh 21th. 

Uufortiiiuitely the .stonuicdi Imd 
undergone decomposition. The spleen 
was enlarged, its length being l|th 
iuehes, (he totid length of the gerbil, 
e.veluding tlie tail, being 4 iuehes, 

■ {' Nothing el.-'o of interest was noted. 
The Ijt'iii'ts blood iind liver showed 
degeneration forms of trypanosomes. 

Smears of the spleen, brain, spinal 
eord, bone marrow ami intestines, 
showed nothing peculiar. 

E.\-]). 15. Goat 1^. Weight. 

Id kilos. Itlaivh 21sl. Inoenlated subeutaueously with 1 c.c. blood from Dog d. 

'rhe blood wjis e.xjimiueil every day with negative results down to lilareh 30th. On that 
dav one trypanosome, ii long form, was found in the wliole cover ghiss preparatiou. The 
goat presented no sign of illness. Thereafter the blood remained free till April lOth. when 
two trypanosomes we I'e found in a cover-slip preparsition. They seemed to be long forms. 
At this time tlie jinimal showed no signs of emaciation. Nothing was found in the Mood 
oxfimined on AiJril 20th. After this date it was noted that the .animal was beginning to get 
tliiniier. Not till June 2Ut]i was any sign of weakness exhibited. On that date tlie goat 
was found Iving down. The appetite was fair. No eulargeii cervical glands could be 
detected. Trypanosomes, as before, were very scarce in the pexipliei'al blood. On 
June 22nd the go.at weighed O’S kilos: on Mav 31st, when in extremis, b'o kilos. No 
parasites in periphenil blood. The animal was extremely emaciated, riiere was no cedema 
and no affection of the e\'os. Chloroform was administered, and a post-mortem performed 
immeiliately, but little of hiterest was noted. Tliere was, however, a jnarked increase of 
cerebro-spinal fluid wliich, moreover, was cloudy, and on standing deposited imich sediment. 
The brain was cedematous. There was no ulceration in the stomach or intestines. The 
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liver was congested, but the spleen looked normal The mesenteric glands were enlarged and 
one of them was hfeniorrhagic Bone-marrow, pale Iniiigs, anemic and retracted Smears 
were made from the heart’s blood, liver, spleen, intestines, bone-marrow, glands and cerebro 
spinal fluid In the last mentioned only were trypanosomes found — a few unaltered, 
apparently long forms, being present, but they did not present a charactenstie appearance 
In the heart’s blood myelocytes and eosinophile myelocytes were present 

Exp 16 Gerbil 8 JIarch 18th Inoenlated intraperitomally with a few drops of 
blood from Dog 4 

Blood examined daily and found to be infected on March 22ud Incubation period, 
31 days 

Trypanosomes of both forms fairly nnmerons No “ tadpole ” forms, like those described 
in rats by Dutton and Todd, found Punctate basophilic degeneration of the red cells was 
present It is common in gerbils, as is 
polychromatophilia 

Trypanosomes were constantly 
present in the blood m fair numbers 
till death occurred on April 3rd The 
symptoms were drowsiness and pro- 
gressive emaciation, no oedema, Aprd 
3?d Animal found dead in the 
morning 

Post mortem — A bunch of nema- 
todes found in the stomach That 
organ contained altered blood and 
thick, tenacious mucus There were 
congested points on the surface of tlie 
mucous membrane which looked as 
though they might ha\e gone on to 
ulceration 

Smears were made from these 
small areas In these no spirilla 
were found, but some very cunons forms of trypanosomes were present 

Thus there was a pear shaped form, the bulbous part almost wholly surrounded by the 
looped free edge of an undulating membrane which sprang from a centrosome situated close 
to the root of the long flagellum The protoplasm was slightly granular, and there was a 
distinct vacuoloid area beside the centrosome Another quaint form w as fish-shaped, with 
a thick, short, blunt anterior extremity, a well marked centrosome, vicuoloid area and a 
nucleus which had lost its differential staining, and nos indefinitely marked The whole 
parasite stained m a peculiar maimer and was probably un involution form 

In addition to these, tinv forms shaped like trypanosomes were seen I am doubtful if 
these are parasites at all 

Their protoplasm stained a faint violet-pink or ruddy hue, quite a peculiar colour 
while the centrosomes and nuclei were stomed deep Rom mow akj red They po-'sessed no 
visible flagella and were fairly numerous Plate XIV , Pig / 

Faintly staining forms, with their posterior ends in contact, were also seen 
Ileait — Ordinary trypanosomes, both forms present 






r'>v 




o 


<3 






’ c-r 




N Blood Monksy 4 (x B33d^m) 



143 


raVPANOSOWIARIS m toe ANGEO-BGYPtiae sedan 


-x' r-rr -' - 

root, of tail 4 inches. * ength, the gerbil from snout to 


tknhro-Sjuunf FluUl-~llm\y trypano.somes were founrl • Iihvl oha i r 

mulo, -going sogmcnlntion was note,!. Pinto XIV„ Pig. ,, " “ 

Ihuo.-mafvow. — trypunosoines present. 

Ij4.\p. ]/.^ hronlccy 4 [CciropUhficus sahwtif;). Weight 2-4 kilos. 

Marrh Ttfh. Inocnlated siibcntaneously with 1 c.c. blood from Dog 5. 

'I’rypanosoines of botli kinds found for the first time on April 3rcl. 

Apnl 5//f. Treatment witli blood serum commenced [vide p. 166). 

E.\-p. IS. Gerbil 11. No basophilia present in the erythrocytes. 

d/(ar/i mil. Inoenlatcd snbcnlaneonsly with a few drops of blood from Dog 5. 

March 29/A Dotli forims of trypanosome pre.sent (Pig. 72). This animal was also 
treated wil.h serum {chic infra). 

The animal was found dead on Apiil 3rd. Its stomach contained nematodes and 
altered blood. 

There was .some congestion at the cardiac end. 


Unfort, nnately a bacterial invasion of all the tissues had occurred, and the smears made 
showed no trypano.some infection. 

The spleen measured 1^ inches in length while the gerbil from snout to root of tail 
was 4 1 inches, 

Exp. ] 9. Jerboa 3, The blood contained a few hfemogregarines. 

MarrJi- 22n(l. Inocnlated subcutaneously with a few drops of blood from Gerbil 2. 

March 25///, Trypanosomes present, four or five per microscopic field. Very typical 
long and short forms. Emaciation set in, and the jerboa died on the morning of March 28th. 

An autopsy was at once performed. 

Stomach. — ^Ulcerated, there being several small bmmorrhagic erosions, and, in addition, 
tiny areas of congestion. There was the same sticky, coffee-coloured mucus present, as in 
Dog 4 and the other cases quoted. 

Smears were made both of the blood clot covering the largest ulcer, and frozn the surface 
of the ulcer itself. 

The same condition of things was found in both, i.e., {a) ordinary short tiypanosomes ; 
{h) involution forms of various lands ; (c) the curious small “ ruddy ” forms which were present, 
in Gerbil 8 (Exp. 16). The intense staining of their relatively large nuclei, and eentrosomes 
Avas again evident. Some trypanosomes looked as though they had undergone in\olution, 
nucleus and centrosoine remaining Avell marked, hut the general shape having entirely altezed. 

A nuiziber of these forms looked extremely like Leishman bodies, but in none of them were the 
short chromatin rods so characteristic of the parasites of Cachexial Fever seen. A sphezical 
dot, Izowevei’, Avas present, and these arc evidently the young forms described by Lingaid.^ 

The tiny “ ruddy ” forzns oceuwed in groups or singly. The largest found of tz typmal 
trypanosome' shape zzzeasured 9-8 m- in length, by 2-8 /x. in breadth at the broadest part, U, 

the nucleus. Plate XIV.; Fig./. 

^eart.—Bhod ; trypanosomes present. Both forzns seen, also znvolutzon forms z re 
those found in the stoznach. None of the small “ruddy ” kinds seen. 


* Indian Mai. Gazelle, Calcutta, Sept, and Oct., 1906. 
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Lung, Bone m«j row and Toiler also showed altered trypanosome forms 
Spleen and Biain — No trypanosomes present 

Exp 20 Gerbil 10 — Weight 34. grams This gerbil’s blood contained some red 
cells infected m the manner to be described 

April 4.1/1 Inoculated subcutaneously with 25 c c blood from Monkey 4 
April Bffi Trypanosomes mostly long formb found m the blood Some short forms 
sliowing granules were aKo present 

Apnl 8(h Treatment with chrysoidme begun [tide p 157) 

Exp 21 Monkey 5 {Cercopitheeua aabaus) 

Apnl IQfli Inoculated with Ice blood from Rabbit 2 (Exp 12) 

Ipril 15f/i Blood examined Nil 

Apnl 17tli Trypanosomes present One or two per field Mostly long forms 
April 2%id l\Iany parasites seen Dividing forms noticed 
April 24//i Conditions the same as on Apnl 22nd 

2Iag 8th The animal has been getting thin Mucous membranes somewhat an-tmit 
but blood of a good colour Pour or five trypanosomes seen m most fields Pieces 
examined microscopically No spirilla or trypanosomes found A few red cells and a good 
many leucocytes present 

16th Monkey very ill and evidently nearing its end Appetite still preserved 
Trypanosomes not so numerous m the blood as formerly Some apparently degenerated 
forms showing vacuolatiun Chloroformed at 3 15 p ra and autopsy performed at once 

Body emaciated No scrotal cedema or eye infection Mucous membranes markedly 
an'cmic 

Sea) fa Mood-— Both forms present The long trypanosomes extremely active, rapidly 
traversing the field and moving almost like spirochaetes Nothing special noted in stamed 
preparations 

Spleen — Slight enlargement only Malpighian bodies not visible on the surface but 
seem to be enlarged when section made Some congestion present On staining i sniear 
no vostige oi a ttypanosKi’Eno could be found, n oomewbat teyaRtkoblo fact, 

Liver — Slightly congested Both forms found in smear 

Stonucch — Vessels from smaller curvature engorged Two areas of congestion shewing 
early ulceration But little necrosis present A smear was made from one of these surfaces 
but neither trypanosomes nor spirilla were present 

Intestines — Congestion and ulceration of Peyers patches In smears made from these 
areas a few spirilla were found, similar m appearance to those discovered in the storoacli 
ulcer of Dog 4 (Exp 9) 

Ciecum — K large punched out ulcer was present, its surface covered mth blood clot 
Smears made from the clot and from the ulcerated suffice shewed neither tr}pinosomes 
nor spirilla 

Large Intestine — Ulcerated areas present m the transverse and descending colon? 
These ulcers are more advanced than those m the small intestine One ulcer measured 
J mch in length and wis markedly h'craorrh'^c A smear showed many bacilli red and 
white blood corpuscles and a vast number of very thin, hghtl) staining vibrios and spirilla 
Some of the latter were of considerable length possessing from four to six undulations, but 
they did not resemble the spirilla found in the cise of Dog i or tho''e present in the smear 
made from the small intestine 
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-TJicse were soft, yellow and not olTensive. 

TJioso wore enlarged and yellow (fatty ?). They 
or Inemorj-liamc, . ^ 


were neither 
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Migut jncrease oi tno eerebro-spinal fluid which contained 
tvypunosoines. A stained smear of the fluid allowed notliing but long forms. Some of the 
parasites had completely .lisiutegrated, po.s.sibly as a result of the spreading out on the slide. 

Only the eent.rosome.s and free edges of the undulating membranes, the latter prolonged into 
the flagella, remained. 

borne experimont.s in. vif.i’o amre conducted with the trypanosomes derived from the 
Jieart’.s blood of this monkey, ns it was thought that a means of telling whether we were 
dealing with only one or with two .species of parasite, might thus be found. Equal parts 
of infected blood and sterile citrate .solution were placed in sterilised glass tubes and 
incubated at 37°C., and at a tempornture varying between 21-6°0. and 24°C. respectively. 

Aftei 24 honi.s a few somewhat sluggish trypanosomes were demonstrable in the warm 
tube. In the cold tuba lively' form.s were present. 

After 48 boui-s, living forms were found in both tubes, but those in the eold tube were 
much more lively and also more numerous. Dividing forms were present in both tubes. In 
the cold tube, baby trypano.somes were .seen .separating off from the parent parasites in a 
manner resembling that fignred in Laveran and Mcsnil’s Treatise, Fig, XX., p. 211. I 
also noticed appearances suggesting those shown in Fig. II., p. 333 of the Journal of the 
R.A.Jr.C. for Srarch, 190/5, in connection with the cultivation of the Leishman body. In 
other words, slender spirilla looking forms could be seen separating from the flagellated 
jiarasites. In stained preparations only the long forms were clearly recognisable, though 
what might have been short forms wove seen. It was very difficult to be certain. A general 
approximation to spirillary form was evident. Both ends of the parasites were pointed and 
the chromatin was somewhat difthsed. Nuclei and centroso)nes were apparent, but the 
staining reactions had altered, and in the specimen kept at 37*^0., differential staining had 
been lost to some extent. Tlie flagella stained indifferently well. 

After TO hours no tr 3 ’’panosomes were found in the tube kept at ST'^C. In the cold 
tube a considerable number of lively forms were present. A few motionless parasites were 
also noted. The trypanosomes approached still more closely to the spirillar type, being 
very attenuated. A ruddy staining of the cytoplasm was also noticeable. 

After 92 hours the same condition of things was found. There was a still greater 
approximation to the spirillar type but no true spirilla were found. On staining, no flagella 

were visible. Curiously altered forms were also present. 

After 110 hours it was found that bacteidal invasion, always a difficult factor to 
exclude in Khartoum, bad taken place. No living parasites were found, but degenerated 

forms could he seen. , 

Exp. 22. Gerbil 12. Weight 15 grams. This was a small dark gerbil, apparently a 

different species from those liitherto employed. Its blood did not exhibit basophilia. 

Aprd lOi/i. Inoculated ivith a few drops of blood from Gerbil 10. 

A^pril mh. One long trypanosome found. Very lively. No “ tadpole ” forms seen as 

described in T. dimorphiim in rats by Dutton and Todd. 



TRir^NOSOVUWS IS Tlir AVOID roil TUN NOn^N tl/J 

Apnl 15/A Blood sivnrmiiig TnUmont wiUi i*o-c\llotl hoIuMi HinHonliiio Ik^hh 
nnd c'ise therefore considered under trcntiucnt (tuft ji Ifi?) 

Exp 23 — Hat ( Vtw (heutmms) Blood (rcfo of parti'‘iti s 

Apnl 12th Inoculated subeutancousl) with 25 1 1 lloolfiom ('liilnl 10 to hk it 
“tadpole forms developed Iho blood was cxamiutd dtulj aftii April 1 Itli till Apnl 2diiil, 
but no trjpanosomes were found Accordinglj Ij\p 23a \sm piiturnu d, tin int bi m|!: ii|pi|ii 
inoculated, this time from llonko 5 

April 23) d Eat found dead Spleen enlarged Bivotinul iinimum ot tlio Iikhikh imd 
occurred and no parasites were found m amcftre mndo ftoin tlio IhiiiI’k blood and viuioum 
organs 

Exp 24 Jerboa 6 — Tins animal was nsod for nn iimminisation ( xpitiim nl with blood 
seniin and its case is accordingly conwdored under tnatnunt (p 170) 

Exp 25 llonkcy C — {Ctriopi(hmi% mlmm) Woiglit J Ikilos 
April 21th Inoonlntcd witli Ice blood from Monk( y 5 
Apnl 2Qth Trypanosomes preatnt m peripheral blood Niiirly nil lonp foiniH 
May 6th Botli forms present and livoly Twinty to thirty in null (hid On 
staining, the short forms were found to prcdoimnato Many of tin in wi ri vi ly 1 rofid mol 
exhibited chromatin gnnuhs, vacuoles and largi undulalnig jih nibriim h Houk (jI tho loop 
forms were dividing This monkey win tnatid by Moml s( rum Jiijiifmiis an I its history m 
therefore considered later (p 108) 

Exp 20 Gerbil 13 — Jfuy 5th Inociilatid from Monkey 5 

May Bth Both forms present m tin hlood tlio long fonns pn doimnatmg 
Motf 10th Animal foiin<l dtvl and duoinposing Ihitti uul invasion of tissins 
Exp 27 Gerbil 11 — Maydtii Inocuhitid from Monkiy 5 

May Sth Both forms present in the hlood Iho long forms pnjiornb rating 
May 21111 Animal cliloroformcd ind bloobagar tuhis inonilatffl from tin la aria 
blood, in which both forms were numerous, and iiidiWtul at 22 (' AD tla tnlishKaim 
contaminated 

Stomach and intestines examined hut no^ongistion or iihi ration found 
Exp 28 Gerbil 10 — May Ilth [noenlahd with a hw dro;s of nlratid Dool 
from Monkey 5 

May lOih Trypanosomes present in tla bloeal but f/v in ntimlrfr 
J% 20//« Many fields desoid of pirasiU-s Two, tla gniffst nmihr k>ii tii 
one field 

This gerbil was treated inth blotal wmm and «o it h fon-abn d fully Ht'r (p H/») 

Exp 29 Gerbil 17 —May lltt Inoculated with a f»w drops ff ntrafed Hwl 
from ^lonkey 5 

l/ov 16;A Trypanosomes pre«£nl and nnm^rous 

^fa},20th Trypanosomes present md numerons fi to 12 pr fi»11 A staind film 
cxhibiterl both forms and, in addilion stran„t- "hort forms dottfd all over with (hirJi^Mri 
"pots There were aho canons amorfdious -t owir vesii "‘s of tl "if 

trypanosomes These apparently were the result of a natural dv'rerati n with 

the abundance of chromatin possibly eiemylified an effort to ffpe with 
This was thought to be a suitable case for treatmt-nt tv «oIrI le ehry^oidirc wj uh was f^gr'. 
on 3Iav 21st (ndc p 158) 

Exp ^0 3Ifjnkey 7 — {Cercepithfrit* >al^ f) jracl'*!! Tr/yrl? ed 
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with -25 c.c. blood from I\roiilcoy 5. Tliis inoiilcc-y was untreated 
daily (wit Ii one. exception) during tlie rcsnlting illness. 


and its teinpcratnre taken 



Bloml examined for the first time. A fair nnmber of trypanosomes fonnd. 
Very active long forms most in evidence. On .staining both forms were well seen. 

23r(/. Blood inoculated into j\ronlvey 8. 

No trypano.somes fonnd in a fresh film. Note that this coincided with a 
fall in the temperature. Blood inoculated into Gerhils IS and 19. 

d/f/u 28M. Fresh film. After a long search one short form fonnd. It was sluggish, 
exhibited vacuoles and was apparently somewhat degenerated. Temperature still low. 

.Uai/ 29///. Fresh film. Full of trypanosomes, especially long and very active forms. 
It is worthy of note that the temperature had risen 4° F. since the previous day. 

30///. Blood in much the same condition, 

,7//?/c 10///. In the interv/il the disease had steadily progressed, and the animal had 
shown the usual symptoms of ana3mia, emaciation, dejection, and drowsiness. There ivas 
a^denia of the left eyelid, corneal opacity, and some blepharitis. 

On the morning of June 10th the animal was found dead but not decomposed. 
Poni-viovicin. The only special point noted was a general enlargement of the 
mesenteric glands. 

Peyer’s patches were well marked at the lower end of the ileum. No congestion or 
ulceration found here or in the stomacli. 

Portions of the lung, liver, spleen, whicli was slightly enlarged, kidneys and supra- 

renals were preserved for section preparations. 

Exp. 31. Gerbil 18. — I^Iay 21st. Inoculated by scratch inoculation from Gerbil 14. 
May llth. Examination of the blood having proved negative, the animal was 
re-inoculated on this date from hlonkey 7, the blood of which it vdll be remembered showed 
no trypanosomes on this day. 

Exp. 31 a. Tune 6///. Fresh film found to be swarming with trypanosomes ; 

agglutinating and dividing forms present. 

This animal ran a course and died some time after June. 

Exp. 32. Monkey 8 {Ccrcopithccus salcvus). Weight, 2 kilos.— May 23rd. Inoculated 

with -25 c.c. blood from Monkey 7. . -d .l-l ^ 

June 7th. Animal lively and well. Blood examined for the first time.^ Both forms 

present, long ones predominating. There were 6 or 7 per field. Weight 2 i os. 

Treatment with soluble chrysoidine begun. Case considered later (p. 15S). 
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Exp 33 Gerbil 19 Weight, 42 grams — Red tells showed gramihr basophilia 
May 27//< Inoculated \\ith a fen drops citrated blood, m which at the time no 
trjpanosomes were found, from llonkey 7 (page 146) 

June 6<A Trypanosomes present but not numerous, and only long, lively forms seen 
Tune 28^/i Many trypanosomes, mostly long forms 

June 30fZf In extremis, chloroformeil Weight, 23 grams Post-mortem Slight 
conjunctivitis of left eye Spleen enlarged No ulceration in the stomach but non 
adherent blood clot present, as well as a bunch of nematodes 

In a smear made from one of the clots degenerated trypanosomes were found (Note bj 
Major Dansey Browning) 

The following experiments were partly or wholly performed by Mi Friedrichs, mj 
laboratory assistant, when I was absent on leave They were performed meiely for the 
purpose of carrying on the stiain but some notes were 1 ept both by Mr Friednehs and b) 
Major Danse) Browning who from tune to time kindly supervised, especiall) when post 
mortems were performed 

Exp 34 Monkey 10 {Ccreojntkccus sahetwi) Weight 2 3 kilos — June 15th 
Inoculated subcutaneously with 25 c c blood from Monke) 8 

June 21<^ Blood examined for first time Trypanosomes both forms present the 
majority being long forms 

July ]4</t Animal weak and ailmg 
July 16^/i Found dead Weight 1 2 kilos 

Post mortem — Only points noted were erosion of stomach and congestive patches in 
the small intestine Smears from these areas proved negative as regards trypanosomes or 
spirilla 

Exp 35 Monkey 12 (Cercopithecus sabeens) August 14th Inoculated from 
Monkey 10, 25 c c subcutaneously 

August ^■ith Large infection found 
August 29th Found dead Weight, 2 2 kilos 

Postmortem Apical pneumonia present Tr) panosomes m hearts blood degenerated 
An attempt to continue the strain by injection of this blood into Monke) 13 failed this 
conatituting Exp 36 

Exp 37 Gerbil 20 July 28th Inoculated with 25 cc from Gerbil 19 
July 7th A few trypanosomes found 
July 29th Very weak 

Auqust drd Found dead Bacterial invasion No ulceration 
Exp 38 Gerbil 21 July 29th Inoculated subcutaneously with 5 c c blood from 
Gerbil 20 

August 2nd Blood infected 

August 8th Blood swarming with trypanosomes 

August 19tk Found dead — decomposed 

Exp 39 Gerbil 22 August 8th Inoculated subcutaneously with 25 c c from 
Gerbil 21 

August 17th Blood swarming 

August 28//t Pound dead Spleen enlarged No ulceration 
Exp 40 Gerbil 23 August 20ili Inoculated subcutnneousl) from Gerbil 22 
22/<d Slight infection 
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^ptemher Utli. ^ Dead. Nothing noteworthy found post-mortem. 

nfi Inoculated subcutaneously from Gerbil 23. 

October 20i?/(.. Died. No notes. 

Exp. 42. Gerbil 25. September Uth. Inoculated subcutaneously from Gerbil 24 
October Gth. Died. No notes. 


Exp. 43. Gerbil 26. September 21.<jt 
Failure. 


Inoculated subcutaneously from Gerbil 25. 


Exp. 44. Monkey 14 {Cercopithecus sabmus). August 11 tk Inoculated from 

Gerbil 21. 


22nc?. Severe infection, 

September Grd. Very weak. Chloroformed. 

Post-mortem. Stomach much inflamed and contained three large ulcers. No spirilla 
found in smears. Curiously altered forms of tiypauosome found in a smear from the liver. 

Exp. 45. Monkey 15 {Cercopithecus sabmus). Weight, 2 kilos. September 3rd. 
Inoculated subcutaneously with about *25 c.e. blood from Monkey 14. 

September IGth. Trypanosomes present. 

September BOtk None found. 

October 5iJi. Two or three present per field. 

October lUk Found dead. Weight, 1-2 kilos. Having returned from leave I 
performed the post-mortem on this animal. The stomach was normal. In both small and 
large intestines, ulcerated areas were found surrounded by inflammatory induration. Eaised 
red nodules could be seen under the peritoneal lining when the gut was viewed externally. 

Smears were made from these ulcers but no spirilla or trypanosomes were found. 
Portions were kept for section preparations. 

Exp. 46. Monkey 16 {Cercopithecus sabmus). Weight, 2'8 kilos. October 5th. 
Inoculated ndth ’5 c.e. blood from Monkey 15. 

October llth. Blood swarming -with trypanosomes, both forms being present and 
easily recognisable, especially on staining. 

On this date 1’5 c.c. of this monkey’s blood wms inoculated into Calf 1, constituting 
Exp. 47, which has already been considered in the article on cattle trypanosomiasis. 

October IGth. Treatment with chrysoidine in suspension was begun on this date, and 
the ease is accordingly considered later (p. 159). 

Exp. 48. Monkey 19. {Cercopithecus sabceus.) Weight 1‘7 kilos. 

October 22nd. Monkey inoculated with heart’s blood from Monkey 16. 

October 2Btk A large number of trypanosomes, nearly all long forms, present, three 
or four per field (oc. 1, oil mim. 1/12. Leitz.) 

November Gth. Both forms. Many vacuolated. 

November IGth. Animal died in the afternoon. Post-mortem performed at once. 
Spleen enlarged but firm. No ulceration of stomach or intestines, but shglit congestion of 
mucous membrane of lower part of ileum noted. Otherwise nothing noteworthy. In heart, 
spleen and liver smears, ordinary, unaltered trypanosomes were seen. In a smeai- of tlie 
bone-marrow, forms like the Leishman body were present, presumably the young forms 

described by Lingard and already mentioned. 

Exp. 49. Monkey 20. {Cercopithecus sabmus). Weiglit, IS kilos, 

November IGth. Inoculated subcutaneously until heart’s blood from monlcey 19. 

Nove 7 nber 2Gth. Examined for the first time and found to bo infected. iOt i oims 
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present and full of chromatm granules Some seen undergoing longitudiudl division 
Animal looks ill and emaciated, but weight was 1 2 kilos Treatment %\itli chrysoidme begun 
so considered later (p IbO) 

Exp 50, 51 mil 52 have not been concluded at the time of \\riting and so need 
not be considered 

I append tables giving details of these inoculation experiments, so that the results 
obtained can be readily noted (j) 128 et a*y) 

Having descnbetl these, we are m a better position to discuss the identity of the 
trypanosome oi trypanosomes m question It appears to be always a matter of considerable 
difticulty to come to a definite decision on such a point, and indeed it may be impossible 
without the aid of cultivation and immunisation experiments Koch* has recently raised 
the question as to whether it will not be possible m certain cases, and especially in the 
pathogenetic trypanosomes of mammals, to decide the species by a study of the developmental 
forms in the Glo'isinii The question at issue, it will be remembered, is whether we are 
dealing with T dtino/p/jum or with an infection by two different species of trypanosomes, 
one of these being presumably J' Eiansi For purposes of comparison I would direct 
vttention to the st ludard treatise on Trypanosomiasis by Laveran and Mesnil, which deals 
fully both with T dunorphum and T £ian$i, to the work of Dutton and Todd, on 
the former parasite, found m horses in Senegambia, and to the very full report of 
Jlusgrave and Clegg, which refers especially to Surra in the Phihppme Islands 

Dealing first with the morphological aspects of T dmorphum as described by Resem 
Dutton and Todd, who discovered it, I think it will be apparent to anyone who compares ^ ^ 
their photomicrographs of the horse trypanosome of the Gambia with those of the mule 
trypanosomes of the Sudan, Fig 69, that they are extremely alike This applies at least 
to their Figs 2 and 3, on Plate 1 There, long forms exactly similar to those shown in 
Fig 69 appear, while their so called “ stumpy ” parasites correspond closely to what I have 
described as short forms 

Again comparing their long forms m the coloured plate with those in my stained 
specimen, I find a great similarity in structure 

On reading the descriptions of their long and “ stumpy forms, one finds their account 
of the former agrees with that I have given of the long forms in mules with one 
possible exception * 

They state that these forms are most numerous m the blood of an infected animal a few 
days before its death 

In my untreated cases they occurred early m the infection, persisted throughout the 
disease and were not specially numerous ante-mortem 

Taking next their “ stumpy ” forms These appear to answer fairly closely to my 
short forms — at least, as seen in experimental animals In the original mule’s blood I neier 
found them so broad as they describe They note that the stumpy forms survive for a 
longer time m fresh preparations than the long forms I have found this true of my short 
forms so far as cover-glass preparations go Sometimes it is very difficult to say if a 
trypanosome is really a short form or a long form which has become much broader than usual 
prior to division, and in which the fl^ellum has not stamed well or is not well deaeloped 
This leads to confusion, and possibly may account m some measure for the intermediate 


SitzuDgUcr d Kaibcrpr Alrad d WibS, Berlin, JTov 23rd, 1905, p 9o3 9C2 
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foms mentioned by Dutta »d Md. I ako have mistaken altered and dividing long 

0 ms for short forms m process of division. Dntton and Todd state that they raver 
Witnessed tlieir stumpy forms undergoing fission.^' - ^ 


At the same time I have certainly seen in crowded slides what I should call intermediate 
forms, another pomt of resemblance between their T. dimorphum and the trypanosomes of 
mules I have, however, never seen the faintly staining hyaline form they describe, nor 
lave I met with the » tadpole forms ” they describe in rats and mice. This may be because I 
lave not employed the same kmd of animals as they did. However, in the ease of Monkey 
Ho. 4 when undergoing the sermn treatment, I saw small forms which certainly answered 
very closely to^ their description of the “tadpole” forms. (Plate XIV., Pig. c.) Indeed, 
their ‘ tadpole form is not at all unlike the P. nanum of cattle, save that it has a longer 
flagellum. Occasionally, and more especially in blood smears from internal organs, I have 
seen the round forms figured in their coloured plate, and which may be altered female 
trypanosomes, maerogametes. 


On the whole then, from a morphological standpoint, the mule trypanosomes approximate 
very closely to the description of T. dimorphum given by Dutton and Todd. 

Let us see how they fare when compared with the account given' by Laveran and Mesnil. 
Tliese observers did not see a long free flagellum in the long forms of T. dimorphum. I 
have already quoted Professor Laveran on this point. They never observed the “tadpole ” 
forms, nor the pale hyaline variety. The French savants state that the undulating 
memhrane is never very well developed, and that in the short forms it is united very closely 
to the body, properly so-called. In the trypanosome of mules, as found in the blood of 
experimental animals, the undulating membrane is often very well marked, and, as has been 
pointed out, is frequently “ bunched ” on the body of a short form in a way which reminds 
one of what is found in the trypanosomes of fish and reptiles, though it is never extremely 
prominent save in involution forms. 

The French authorities do not recognise the intermediate forms and state that 
granulations are rare. 

There is, however, nothing in their ohservations which would lead one to declare that 
the trypanosome of mules is not T. dimorphum. It is well known that in different animals 
the same trypanosome may present very different aspects, and if some variation can he admitted 
as regards flagella it can also be admitted for the undulating membrane and the presence of 
chromatin granules. Further, at different stages of the disease different appearances are 
exhibited, and it is only recently that attention has been directed to the existence of asexual 
and sexual forms. 

As regards the parasites of Surra, the long forms in mules certainly resemble T. Evansi. 
It would seem that the latter is more mobile, frequently traversing the held of the microscope, 

•but little can be based on such au observation. 

If the long form be T. Evansi, what is the short form ? One naturally thinks of 
T. nanum, the cattle trypanosome found in the same regions, but from a morphological 
standpoint I do not think the two axe identical. The question could only be satisfactorily 
settled by inoculation of the mule trypanosomes into cattle, and so far I have neither had 


* It is possible in both cases that these short forms really represent female trypanosomes, while two forms of 
long parasite may exist, an asexual form which undergoes longitudinal division and a male sexual form, a 
microgamete, represented by slender trypanosomes with a hyaline cytoplasm and very long flagella. 
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the means nor facilities for conducting this work on a large scale The single e-^peninent 
performed (liih p 122) goes to show that the short form is not T namnii 

On the whole, considermg the mitter from a morphological standpoint, I am strongly 
inclined to think the mule trypanosome is T dimorphiim Nor when we turn to compare 
the result of experimental inoculation is there anythmg forcible to be urged against such a 
view I have not been able to carry out so admirable a senes of experiments as that 
conducted by Drs Dutton and Todd,* but so far as they go my results approximate very 
closely to theirs True, they did not note any affection of the eyes m dogs, but no doubt 
this IS a vanahle symptom Laveran and Mesnil f state that it only occurs occasionally in 
the case of T Exami in dogs It seems more constant for T Brucei than for any other 
% ariety The Liverpool oh'servers found gland enlargement constant m rats , I have 
not ob«!erved it either m gerbils or jerboas, but I have now worked with rats proper to a 
small extent and have found this to be the case 

In their solitary rabbit the conjunctiva and eyelids remained normal In one of my 
cases a condition exactly similar to that found by Musgrave and Clegg, J by Sivon and Leeler 
and by other investigators, developed 

Dutton and Todd employed monkeys of different species to those with winch X worked 
In one of them, a baboon, they found the stomach congested and containing altered blood 
and mucus 

They seem to have obtained very similar results m goats to what I found in the 
solitary goat I employed 

It IS scarcely worth while to pursue the argument Granting that T is a 

distinct entity, I think the trypanosome of mules in the Sud vn approaches it more closely 
than any other trypanosume of which I hive records The tendency is to follow Koch 
and pay less attention to differences m epecies and more to the presence or absence of 
pathogenicity I have attempted cultivation experiments, but so far without tiny success 
Either nothing developed in the blooil-agai tul>€s or contamination occurred Had I 
known that blood Is not essential in preparing the culture media, this accident 

might have been avoided As regards the trypanosomes fountl m blood smears from a 
donkey in the Bahr-El-Gliazal, I may note that the specimens were old and stained badly 
As far as one could tell, tlie parasites rather resembled T Omen Only one form appeared 
to be present I have not yet been able to work out the small trypanosome I ha\e found 
lu mules, but I am not at all sure that it is not T nanxim I know of two instances in which 
recovery apparently occurred It will, perhaps, be of greater interest to consider the special 
post-mortem lesion to >vhicli I wish to tall attention, namely, the affection of the gastric 
and, to a less extent, the intestinal mneous membrane 

lleferenees to such a condition are not wanting m the literature Dutton and Todd’s Gasmeanr 
note in reference to a baboon has been mentioned, Musgrave and Clegg record the presence of 
intestinal ulcers and ulcers in the cceca of animals dead of Surra m the Philippines As a tbeir 
rule, however, attention does not seem to have been paid to the condition of the alimentary 
tract, and so far as I know, when lesions have been noted, smeirs hive not been taken nor 
any further examination performed Greig’s recent observations on human trypanosomiasis 
have been mentioned 



The occurrence 
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I\ry number of post-inortems in tlie case of experimeiila! animals now totals forty-nine 
luul 111 sixteen of these gastric or intestinal ulceration or marked congestion was present. In’ 
one case (Lxp. 8 ) flierc was severe ulceration of the ctccuin and lower end of the ileum. 

I do not think that this can bo a mere coincidence. A similar condition was found in 
the stomach of a Siiilhik ox infected with T. namim, and I am inclined to think that such 
lesions will be found to be common in trypanosomiasis. 

As to their significance, one scarcely likes to hazard an opinion, but the thought that 
naturally ari.ses i.s whctlier this condition may not indicate an effort on the part of the 
imrasitc to leave its host. jfitiug (lies arc regarded as the usual media by which 
trypanosomes leave the body of an infected animal, though Hogers* has shoum that the 
ordinary liouse fly will .serve the purpose in the case of open wounds, and fleas and other 
blood-.siieking insects are said to be eflbclive as agents of transmission. In this coimection I 
nni) state that I ha^e found tryjianosoines in blood expressed from a mite [Devmanyasus 
jirobabh yn/lunr') tweiity-.six hours after it had fed on an infected rat. Many of the imrasites 
veri* lively, but some were dea<l. A fine rosette form was also seen. On staining, unchanged 
parasites were seen together with liroken-do\m forms showing only centrosomes, free edges of 
their undulating membranes and flagella. Nothing to suggest a developmental stage was 
.‘^een nor were dividing forms noticed. 

At the same time flic life-hi.story of the trypanosomes of mammals is still obscure, and 
it is only recently that attention has been directed to the multiplication of T. gainbiense 
in the stomach of O , while it is only since the above was vTitten that Koch’s 

remarkable observations,^ carrietl out in German East Africa have been made public, which, if 
confirmed, will mark a great atlvance in our knowledge.§ Is it not possible, however, that if 
flies are not available, the parasite may escape from the body in some diflerent manner ? 
If so, may the gastric and intestinal lesions not be evidence of such exit ? The condition 
found in Cachexial Fever due to the Leishman bodiesj| will at once occur to any interested 
in this important subject. At the same time we are immediately met -with the argument 
that no one has ever found trvjianosonies in the stools of infected animals, nor have such 
stools been definitely shown to be capable on injection of reproducing the disease; Lingard, 
it is true, states the contrary, but he is generally regarded to have been mistaken, and 
l^lusgviiYC and Clegg, who paid special attention to this point, deny that the stools can 
convey infection. Kogers also refutes Lingard’s contention. Moi’eovei’, ulcerated conditions 
of the alimentary tracts in the lower animals is, I believe, far from uncommon in hot 
countries. 

In the face of all the evidence which has been accumulated, and in the absence of any 
experiments with the stools of inoculated animals, one is not justified in putting forward 
any theory. At the same time the occurrence of sinrilla in the gastric lesions may or may 
not be regarded as a fact worthy of note and there certainly seems to be a general 
impression that trypanosomes and spirilla will be found to be very closely related, if they 
are not indeed merely difiereut stages in the life of one parasite. This was first suggested 


* Brit. Med. Journ., London, Nov. 26th, 1904, p. 1,454. 

t Beports of the Sleeping Sickness Commission of the Eoyal Society, No. VI., part 14. 

X Deutsch. Med. Wochenschrift, Leipzig, Nov. 23rd, 1905. tiiiB wnrlr -is 

§ Sec however the recent paper hy Novy (Jour. Inf. Diseases. 18th May, 1906), which discredits this work as 

lO the results obtained by Minchin. 

11 Christophers’ Scientific Jlcmoirs. Med. and Sanit. Depart., India, Nos. 8 and 11, 
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by Scliaudmn s '\\ ork* on the developmental cycle of the Hnian hi or ^/niochatc 
/jirnian) i of the Stone Owl m Cnlex pipiew^ but it is worth noting that Novy and McNealt 
have not confirmed his observations while quite reeentlj RossJ has suggested a possible 
source of fallacj m Schaudinns allied researches § Now I have no wish to commit myself 
to any theorj It does not seem likely that a trypanosome would change into a spirillum 
in the blood of the same host and I have seen nothing which would lead me to suspect 
that it does but Theiler|l recorded both forms of parasite as occurring m the blood of 
cattle suffering from ordinary red water and Rhodesian red water fever Petrie has** 
also described a Spirochete in the blood of a Martin which at the same time harboured a 
trypanosome in its bone marrow Further the spirilla, which I describe are shortish forms 
lud have not the typical pointed ends of say bpuo ha-tc Obenneien For all that they are 
undoubted spirilla, and I have found them on several occasions in gastric lesions of animals 
dead of trj panosomiasis I think it is an interesting observation At present it is nothing 
more but it seems worth while following up the matter With the highest powers at my 
disposal it looked as though these spirilla were possessed of somsthmg like undulating 
membranes Further observations lead me to doubt this I believe these organisms to be 
of a bacterial nature or at least tnie spirilla as distinct from protozoa 

I have never found such spirilla present m the stomach or intestines of animals 
uninfected with trypanosomiasis Another question anses What is the n iture of these small 
rudd) forms (Plite \IV Fig J) found in the gastric lesions present m Gerbil 8 
(Exp 16) and Jerboi 3 (Exp 10)’ I confess I am unable to answer the query The} 
are possibly related to the young resistant forms described by Lingard and which closely 
resemble the Leishman Donovan bodies found in Cathexial Fever 

IV PnoriiiLAYis AND Tpeatmem 

As regards the former little need besud as in a region like the Southern Sudan but ProphyUvs 
little can be done of any practical value and the country is not }et sufbuently developed to 
make the presence of the disease severely felt At pre«;ent the big game is probably of 
greater value than the native flocks and herds Steps have been taken to limit the trade 
with Shilluk cattle though ipparently I nannm has never been introduced into the 
Northern Sudan As stated Cvpt un Head has recently e\ imined the blood of hundreds of 
cattle in the Berber district and elsewhere in connection with the nnderpest outbreak and 
he has not come across a single cise of trypanosomiasis Mention has been made of the 
fact that the animals in the rear of a carivin are likely to escape being bitten b} 

Tsetse flies 

Treatment has so far been conducted on two lines Hav mg noted ff that the best Attempts at 
results in the treatment of trypanosomiasis had been obtamed by the use of certain anilm 
dye stuffs namely trypan red and malachite green whether combined or not with arsenic, it 

• Generttiom und Wurtwechsel bci Trypanosome and Spirochtete Arb ansdetn Kaiser Qesnadbeit 
Bond Heft 3 1904 Translation in Bnt. Med Jotmt Iioudon Feb 2oth 190o p 44‘> 

t Journ Infect Dis Ch cago March 1905 

X Journ Hyg Cimbridge Jan 1906 

I See aUo the recent work of Noryand others (loam. Inf Diseases 18th May 1906) and for a renew of 
he whol subject the art cles on HsnioflagclhtesintheQnart Journ of Microscopic Science April and June 1906 

O Fortschritte der Veteriiurhygiene 1903 Heftl\ 

•• Journ Hyg Cambridge 190o Vol Y p 191 

Lavertn Compt Bend del Acad des Sciences Pirn \ol CXXXIX p 19 

II Brit Med Journ London Dec 17tb 1904 p 1C45 
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cciirred to me that it might be well to test the therapeutic action of another anilin colour, 
tx. c iiysoicline, the^ hydrochloride of di-amido-azo-benzene (Cja HCL). Though 

lad^ no imoof of its value yet I had obtained somewhat suggestive results with it in 
conditions other than trypanosomiasis. Thus, some years ago, I found that it was extremely 
lethal to fish even in very dilute solutions. Further, of all the dyes used in experimenting 
it seemed to have the greatest penetrating power, appeared to pass very readily into the 
blood stream, and undoubtedly possessed a marked affinity for the central nervous system, 
staining the brain and spinal cord a brilliant yellow colour. Although so toxic to fish, 
comparatively large doses could be given with impunity to rabbits. Weyl,* who experimented 
uith dogs, regards chrysoidine as non-poisonous, but states that it causes a notable reduction 
in body-weight and slight albuminuria. Its toxic action on fish probably depends on its 
being an azo compound, but its effects were very similar to those of methylene blue. It 
proved, however, more poisonous and more speedy in action. As methylene blue is known 
to benefit cases of bilharzia disease and to exercise a lethal effect on the ciliated embryo of 
Schisiusomum hannatobvnn, I first of all tested chrysoidine on this myracidium and found 
that in a strength of 1 in 20,000 the dye killed the embryo practically instantaneously, 
while a solution of 1 in 200,000 proved lethal in 17 minutes. Kemembering that methylene 
blue has been exhibited with some benefit in malaria, it seemed to me that possibly 
chrysoidine might be found beneficial in cases harbouring protozoal blood parasites. Further, 
its affinity for the nervous system seemed to point to a possible value in a disease like 
trypanosomiasis where the late and really lethal effects are produced by an invasion of the 
cerebro-spinal system — at least, such is the view at present held as regards human 
trypanosomiasis. I admit such reasoning is none too conclusive, or even hopeful, but many 
drugs have been tried in many diseases with still less reason and often merely empirically. 

Dr. Sheffield Neave, impressed by the experiments on bilharzia embryos and acting 
wholly on his uwn initiative, took some of the dye up the White Nile with him and had an 
opportunity of testing the drug on a case of human trypanosomiasis, the history of which will 
be found fully detailed later. Meanwhile, I proceeded to carry out some tests in vitro, 
employing Merck’s product, a black or dark purple, shining crystalline powder which is 
somewhat insoluble, 'I gram in 10 c.c. distilled water constituting a saturated solution 
which is of an intense orange red colour. 

Such a solution added to trypanosome infected blood in a proportion of 1 to 500, killed 
all the trypanosomes present practically instantaneously. They were stained slightly by the 
yellow dye. On staining such dead trypanosomes by the Eomanowsky method they were 
found to talce the colour badly, and to have swollen posterior ends. They looked as if the> 
had shrunk into themselves. 

In a strength of 1 to 6,000 some trypanosomes were observed to die in five minutes. 
Others, though retaining their motility, became rounded, and these also died after foEy-five 
minutes. After four hours only one living trypanosome could be found. Though lively it 
had changed in shape, and looked like an involution form. Although weaker mixtures, e 
1 in 30,000, killed some of the parasites, many were found to survive. In all cases contro s 
were performed, and the blood was mixed with, sterile citrate solution. No agglutination was 
observed. The dye was not so lethal as I had hoped, but I resolved to give it a tria . e 
following are the records of cases treated with it. 

* The Sanitary Eelatiou of the Coal Tar Colours (LefEman), p. 126. 
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Exp 2 Dog 2 — February 12fA Weight 9 kilos About 30 trypanosomes per field, 

1 c c sat sol Clirysoidme ( 1 gram in 10 c c aq dest ) injected subcutaneously 

February 13//t 2 C C Records of 

February 14f7i 2 5 c c Animal livelier 

February 18fA 2 5 c e 

February Ibth 2 5 c c Bloal examined Only two trypanosomes per field seen at 
the most Many fields barren The parasites seemed to be rather sluggish, but no special 
change n as noted in them 

February Ylth 2 5 c c Animal ill and very weak \ 

Feb) nary 18fA 25 cc Blood examined, and found to be simplj swarming with 
trypanosomes which had greatly altered in appearance Nearly all of them had become 
more granular, and exhibited swollen posterior ends In addition curious involution forms 
were present One apparently unaltered form showed extreme activity, jerking and twisting 
\ ery violently, and having also a considerable movement of translation Many forms were 
sluggish, and a number became motionless forty five minutes after the slide was prepared 
Agglutination on a small scale was aUo seen to take place about this time A certain 
number, all long thin forma remained active and lively Further, dividing forms were 
present, and many were seen united by their postenor ends 

On staining, the above points were emphasized and vacuoles were found to be present, 
the vacuoloul area close to the centrosorae being very well marked m the short forms 
Fehmry 19t/< Dog distinctly better though still very weak 
Weight, 6 25 kilos 
8 5 c 0 given 

Blood much as above, but no agglutination forms seen 
Long forms very active 

The animal did not take food well in the afternoon and appeared to be thirsty 
rebniary Found dead stiff and cold in the morning 

The peiVvaorteni has been nvfeutvowed (p lifi) Bactenal invasion had octutced and no 
trypanosomes were found in any of the smears 

Exp 6 Dog 3 Feb) uury Tlth 5 c c sat sol giveu intravenously 
Febrtiai y 28f/i 1 c c sat sol given intravenously 

March 2 c c sat sol given intravenously 
March 2nd 2 5 c c intravenously 

No change m the dog’s condition had been apparent Owing to great press of work the 
examination of the blood was put off from day to day, and the dog was found dying on 
Iilarch 3rd A post-mortem was performed immediately after death, and no trypanosomes 
were found in any of the smears mode from heart’s blood, li\er, spleen and thymus gland, 
which w IS enlarged .The urine was of a very deep yellow colour, and though I have no 
proof of it, I am not at all certain but that the chrysoidme was the immediate cause of 
deith in this case There was slight nephritis I have, however, given a control dog 
considerable doses, about 2 c c daily, intravenously, for a prolonged period without any lU 
effects resulting 

Exp 8 Monkey 2 Weight, 2 5 kilos February Blood full of trjpanosoraes, 

about 20 per field — 3 c c sat sol ( 1 gram in 10 c c aq dest ) given subcutaneously 

February Und Animal seemed livelier Only about six parasites per field 
3 c c given 
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2m. Both forms present and nnmerons, some undergoing longitudinat 
snlpZion^ ^ subcutaneously in 

iVoomSer 30t/,. Found in a curious, giddy, stuporose condition. Pupils slightly 
contracted. The animal kept swaying to and fro and the head was held low. Though^ duH 
and dazed it could be roused to attention. 

Blood examined. Some dead and “ shadow ” forms found. Dividing forms present. 
No marked disintegration. 3 grains given as above. Shortly after their administration the 
animal collapsed and lay upon its side in the cage. After the lapse of an hour as it was 
apparently in extremis, chloroform was administered. 

Posi-77wrtem.~Livei’ and spleen enlarged and congested. The latter organ had an old 
puckered cicatrix running across its anterior surface. Some congestive patches were present 
in the stomach, probably of a physiological nature. 


Intestines healthy. A small deep purple gland was found in the mesentery. Brain, 
spinal-cord and nerve trunks were all stained an intense yellow colour. The cerebro- 
spinal fluid was blood-stained but not yellow. 

Jl'Iicroscojjic cxa7ni7iatio7\. — Gerebro-spinal fluid. A fresh preparation showed living 
and dead forms of trypanosome. The former were sluggish, or speedily became so. 
On staining, dead, altered, and degenerated forms were seen, as well as an unaltered 
trypanosomes. 


GlaTid smear . — As above, and young forms as described by Lingard,* resembling 
Leishman-Donovan bodies. 

Bi'ain smear . — Some altered and many unaltered forms. 

Liver smear . — Mostly unchanged forms. Some dead and altered forms. 

Spleen smear . — Not so many trypanosomes as in the liver smear, but a very large 
proportion of the curious spherical and “shadow” forms showing segmented nuclei, 
Centrosomes well marked. 

IIea 7 't's blood . — Most of the trypanosomes stained well, and were unaltered. A few 
changed forms were present. Portions of the liver, spleen and brain were kept for section 
work. 

It will be seen that in the case of wliat is probably T. dionoiphum, a trypanosome 
admittedly very resistant to any of the known modes of treatment, chrysoidine has proved a 
failure. In no instance has it prolonged life, while on several occasions, when given in doses 
large enough to profoundly affect the parasites, death of the host has resulted. Two foinis 
have been tested, nine cases in all have been treated, the dye has been given in varying 
doses, both in solution and in suspension, and though interesting effects have been observed, it 
cannot be said that these have proved of a beneficial nature. Dr. Ghauvm of Maimtms 
writes me to say that he has tried chrysoidine there in horses suffering from Surra, but with 
no success whatever. ^Vhether a combination of the dye with an arsenical pieparation, such 
as has been employed along with trypan red, would yield bettei results, I cannot say. 

Time has not admitted of a trial of this nature. 

As already mentioned. Dr. Neaveff: had an opportunity of testing chxysoidine on a case o 
human trypanosomiasis from Uganda, in the case of the boy aiiga mentio ned in his lep 

* Indian Med. Gazette, Calcutta, 1905, Sept. Vol. si., pp. 333 et scq. and 381. 

f Lancet, London, June 13tb, 1905, p. 1,045. 

J Lor Dr. Neave’s account of the case, see p. 185. 
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I have continued his work, and extended the observations to monkeys Dr Neave’s report 
was so encouraging that it seemed justifiable to go on with the treatment 

Case of Human Trypanosomiasis 

Avnl 29</( Dr Neave performed gland puncture on the boy who, owing to the 
exigencies of travel, had not had a dose for ten days On examining the gland juice I found 
two somewhat altered trypanosomes answenng m morphological detail to T gamhieme The 
superficial cervical glands along the anterior mai^n of the sterno-mastoid were enlarged, 
though not markedly so, and uere somewhat shotty to the touch The hoy was fairly well 
nourished, but had rather a sleepy and stupid aspect An arrangement was made wth Case of 
Captain, now Jlajor, Dansey Browning, whereby the boy was to be kept at the Militarj 
Hospital, and to receive ^ gram chrysoidine e\ery second day by intramuscular injection 

On Zth Captain Broivning reported that the boy’s speech seemed affected He 
was seen on May 6th and examined He certainly seemed to have some difficulty in 
enunciation, his speech being almost of a “ staccato ” nature, but we found afterwards that 
this was merely a natural defect and due in some measure to his not understanding any 
Arabic, m which language he has since made considerable progress He seemed dull ami 
heavy, but no tremors were noticed Neither peripheral blood nor gland juice showed any 
trypanosomes His case was carefully gone into, but it was difficult to take as he was 
Ignorant of any language with which we were acquainted, and we were ignorant of his 
tongue Wo were unable to detect any abnormality m the nervous system Indeed, the 
only sign of disease about him was the cervical glandular enlargement 

He was well clothed and well fed, and his dose was increased to J gram daily It 
produced no local ill effects 

T/flV Gland puncture performed No trypanosomes found Boy fat and well 

Has been making himself useful about the hospital Glandular enlargement as before 

Jane 9</t Very well Blood and gland juice negative An attempt to make a full 
blood count failed, owing to the atmospheric conditions prevailing 

A differential leucocyte count was conducted with the following result — 
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The high percentage of eosmophiles is noteworthy It was probably duo to intestinal 
parasites * On this day about 1 c c of xenons blood was taken, citrated, and inoculated 
subcutaneously into Monkey 9 (ixJe mjra) 

Tune 13f/t Blood count made 
BBC 3,900,000 
Leucocytes 6,000 
Hb 70 per cent 

A photograph of the patient taken on this date is shown (Fig. 75) Gland juice 
• Tbw proved to be the civ 'i‘» later on the patient waa foand to harbour n tape worm 

Z, 
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Iiogative. Glands still enlarged. No ill-effects from tlie cluysoidine wMcIi 
in tlie same doses. 


was continued 


June. 23, .rf. Vovy ^vdl, save tor the fact that he had developed condylomata on the 
serotnm ami vonnd the aims. He had again to be put on anti-syphilitie treatment, 
JiiXnnnnation of periplieral blood negative. 

3 c.c. vonons blood inoculated subcutaneously into Monlcey 11 (vid^ infra). 

Juh/ 3rd. Blood count. B.B.C. 3,800,000. 

Leucocytes 9,600. 

Tlie treatment was continued till about the middle of July, when Captain Bromung 
went on leave, and the patient was sent to the Civil Hospital to be treated for syphilis. I 
letiuncd from leave in October, and the boy again came under niy personal observation. 
Ghrysoidinc had not been given in the interval. 

Or/o/^rr 17ih. Looks well. Weight 107J lbs. Glands in neck still enlarged. Gland 
juice negative. No trypanosomes found in one blood him, but a few ivere present in a 
second. 


Octoher 2Qih. Given I grain Merck’s chrysoidine in suspension. This was continued 
daily down to October 31st, when it was stopped because albumin was found in the urine 
which luul become of an intense orange-yellow colour. No casts were present. During the 
interval trj^panosomes were not found, but owing to press of other work the number of 
examinations was limited. 

Ociohcv 31.st. After a long search one trypanosome was found in a blood film. It 
presented a normal appearance. Chrysoidine stopped as albumin rather copious. Up to date 
(December 18th) the drug lias not been resumed. 

November 4M. It was noticed to-day that the glands above and behind the jaw angles 
had become enlarged, this constituting a new symptom. The boy seemed well and continued 
so till November 15th, when an attack of diarrhoea pulled him down to some extent. No 
trypanosomes had been found in his blood and the albumin was gradually disappearing from 
his urine. Its colour also gradually lessened in intensity. No casts were found at any time. 

November 14t/o Diarrhoea checked. Weight 102 lbs. 

November Wtli. Weight 106 lbs. Boy looks well and is fatter. No trypanosomes 
found in peripheral blood. 

November 25ib. To-day the patient had fever and a headache. On examination of his 
blood, ring forms of the malaiia parasite, apparently quartan from tlieir shape and structure, 
were found. No trypanosomes were present. 10 grains of quinine sulphate were given. 
The malaria was probably a recrudescence of an old attack. 

November 26t7o Temperature 99-5“ F. 10 grains quinine given. 

November 27th. Temperature normal. Much better. Urine now quite free from 

albumin, blood free from parasites. 

November 3Qih. Gland puncture negative. Boy looks fat and well. 

Deceinher Ia'^. A single trypanosome found in one film. A second film proved negative. 

December 6th. A distinct increase in size of the glands behind the ascending ramus of 
the left jaw noted ; otherwise the patient seemed well and lively. 

December 17th. Weight 105^ lbs. No trypanosomes found nor had they been present 
since December 1st. Glands still big. The case is still under observation, and I do not 
think we can form any conclusion from it, though I have recorded it at some length. 
Dr. Neave seems certainly to have found that a rapid and marked decrease of 




of firthcr mfecUon has leen wbH fel ml \\cn'elothel nnd Ins l>ecn 
sjphiUs Fnrthtr hunnn tn psnosomnsn m its esrl\ htsges n as a 
affair an I the parasites appe ir an t disappear of their oa-n acconl in t 
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experiments 

with 

T. gambiense 


reh-uarnim, 1906. Trypanosomes were again found in the glands and began to inorease 
m number in the peripheral blood. Chrysoidine has, therefore, been started once more It 
IS being giTen by the mouth in the same doses. The boy’s general condition is excellent If 

marked improvement does not result it is proposed to exhibit arsenic and trypan red possibly 
combined with atoxyl. p “ 

Monkey 9. {Cercointhecns sahasus). Weight 31 kilos. 

June 9t/i. Inoculated with 1 c.e. venous and eitrated blood from above case. 

The blood was examined with negative results down to June 14th, when the temperature 
of the animal was found to be high. 

June mil. Pound dead. Post-mortem. Pulmonary congestion, and an acute 
pleurisy were found. There was no evidence of trypanosome infection. Bacterial invasion 
had occurred. 

Monkey 11. Weight 2-2 kilos. Temp. 1041° F. at midday. 

June 23?v/. Blood examined and found free of any parasite infection. Inoculated from 
case of Wariga with 3 c.c. venous and eitrated blood given subcutaneously. 


July 1th. Trypanosomes found for the first time. Afternoon temperature 103-3° P. 
In the interval the temperature (rectal) had ranged from 103-1° to 105-1° P. There were 
not many parasites present, but on August 17th an increase in their number was noted by 
Captain Ensor and Mr. Friedrichs, who were making observations in my absence. 

Septemher 5th. No trypanosomes were found by Mr. Friedrichs after a long search. 

September SQt/i. One trypanosome was found after a long search. My next note was 
made on 

October l%th, when I found trypanosomes present and, as a control, inoculated Monkey 
18 with -5 c.c. blood. It may be stated here that this monkey’s blood, Avhen examined on 
Noimmber 28th, shoived a few trypanosomes. None had been present twenty days previously. 

October V^th. Treatment with chrysoidine begun on Monkey 11. Griven 1 grain (-0648 
gram), Merck’s product in 1 c.c. sterile distilled ivater. Weight, 2 Idlos. 

October 20i/t. Urine yellow. A few trypanosomes present, 6 or 7 in the stained film 
No change apparent in them. 1 grain given. 

October ^Ist. Animal did not get a full dose. About 4/5ths of a grain given. 
Trypanosomes appeared to be slightly less numerous. (Plate XIV., Fig. 6). 

October ’Plnd. A distinct diminution in the number of trypanosomes. Only tivo were 
found in the film after an exhaustive search. They were apparently unchanged. 1 grain 
given. 

October 23rc?. No trypanosomes found after prolonged search. 1 grain given. 

October ‘i^th. Several trypanosomes found in film. 1 grain given. 

October 25f/i. Monkey appears to be getting somewhat thinner. Blood showed a few 
trypanosomes present which seemed to take the stain feebly. 1 5 giain given. 

October ^lUh. As above. Animal lively. 1-5 grain given. 

October 21th. One unaltered trypanosome found after a long search. 1'5 grain given. 

October 2Qth. One film showed no parasites. In a second, one trypanosome was found. 

1-5 grain given. 

October 22th. One trypanosome found in film. I'S gram given. 

October 30f7t. A drop of blood which exuded from the needle puncture and was mixed 
with chrysoidine ivas examined. The red corpuscles were found to be disintegrated. No 
parasites ivere seen. 1-5 grain given. 
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October 3ls< A large film carefully examined No trypano&oines found 1 5 gram 
given 

Noteniber \st Weight, 2 kilos (no loss) 15 gram given 

Xoieinher 2nd Blood examination negative Animal well and lively 1 5 gram 
given 

Noiember Zrd to 5th aa above Chrysoidme then stopped 

Notemhei Qth Blood negative 

Noiember 7th One trypanosome found m film 

Noiembe) 8th Blood negative Unne examined and no albumin found 1 5 gram 
given 

NoKemher 2lh No dose given 

JSocember lOfA to 13th 1 5 gram daily No trypanosomes found Myelocytes noted 
for the first time Monkey well and strong 

Novemhei 14.th to 18/A Same dose given daily Occasionally one trypanosome found 
per film Weight on November 18tb, 1 9 kilos 
Novembei 19/A Two grains given 
Noiember 2Qth Two grams given Blood negative 

November 21st Two grams given Blood negative Animal well 

I^oiember 22m/ Two grams daily One trypanosome found per film on 22nd and 
24th At this stage considerable an«mia of the mucous membrane as evidenced by pallor 
of gums and palate, was noticed There was some oedema of scrotum and sheath 
Noiember 25/A Two grains given Blood not examined 
November 2Qfh No dose given (Edema of scrotum marked Weight 1 9 kilos 
November 27th There was apparently some slight septic infection of the foot following 
the needle puncture made to secure blood for examination The mul d\y temperature 
however, was only 102 8° F No dose No albumin m the urine 
Noiember 28/A No note 

November 29/A Monkey better Blood negative after exhaustive se irch No dose 
given 

Noiember 30/A One trypanosome found m film No dose gnen 
December 2nd One dividing form found in the blood A slight necrotic patch 
apparent at the common beat of inoculation Though the inimal wis well and lively despite 
the local sore, it wis thought better not to resume treatment The blood was not again 
Lxamined till December 20th when it was found that a distinct increase of tryp mosomes had 
t then place Four were found in a film after a very bnef examination The monkey looked 
well, and the w ound which had suppurated sbghtly had nearly healed 

The animal remuns under observation but I think that fiken m cunjunction with 
Wangascase the results ire of such a nature that chrysoidme might be given an extensive 
ind thorough trial m places vvhere human trypanosomiisis is prevalent It seems to cause a 
lehsenmg m the number of the parasites present m the peripheral blood, and the general 
condition possibly improves under its use Its tendency to bring on albuminuria is a 
disadvantage I admit, however, that no definite conclusions can be drawn from 
these two cases in man and monkey Trypanosomiasis due to T ijambien‘<e is generally 
a very chronic disease, and the action of chrysoidme would have to be observed over long 
periods, and m i large number of caseb at different stages of the disease and under vurving 
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conditions. The temperature of the raonlcey, which was taken daily, appeared to bear no 
reference to the number of trypanosomes present in the peripheral circulation. 

Tiieatment ^th Blood SEKrar.-Br. Sheffield Neave on arrival at Khartoum 
informed me that he was anxious to test the therapeutic effect of the blood-serum of wild 
ammals fi'om trypanosome infected districts on experimental animals inoculated with 
trypanosomiasis. He had prepared a special apparatus for collecting blood and permission 
was obtained from H.E. The Governor General to shoot some of the more common buck for 
the purpose of obtaining their blood serum. 

It Avas not long before Hr. Heave sent me a sample of blood serum from a water-buck 
(Cobus dejassa), free of trypanosomes, shot on January 27th. The serum arrived in good 
condition, a small (Quantity of carbolic acid having been added to it as a preservative. 

I proceeded to test it in vitro and found that added in equal quantities to citrated blood 
containing the trypanosomes of mules, it caused agglutination in the form of irregular 
rosettes, the motility of the trypanosomes maldng up the rosettes remaining. After 30 
minutes there Avas marked agglutination. Disintegration and death of the parasites also 
occurred. I Avas unable to employ the serum until March 18th when it Avas used in 

Exp. 10. hlonkey 3. March 18t/t. Animal very ill. Blood swarming Avith trypan- 
osomes. 1 c.c. blood serum injected subcutaneously. 

March ISih. Monkey suffering from spasticity and tremors. Collapsed. Keflexes 
increased. 

Eyes fixed, no strabismus or face twitching. Hamstrings retracted. Blood shoAved 
conjugating ? (possibly dividing) and agglutinating forms, the agglutination masses being 
small. 2 c.c. serum given. The trypanosomes thereafter underwent disintegration. In 
many cases, on staining, nothing AArns to be seen except the centrosomes Avith flagella 
attached. Involution forms Avere also present. Two hours thereafter there vi^as a general 
increase of the spasms and the animal was chloroformed. 

The post-mortem findings have already been detailed to some extent (p. 137J. In 
smears made from the splenic pulp strangely altered forms were found, some, probably young 
resistant forms, approaching very closely to the Leishman bodies in appearance, but the short 
clu’omatin rods Avere not found in any of them. Some were clearly dead or degenerated forms. 

Exp. II. Gerbil 2. Ifarch 20th. Blood SAvarming. Animal Avonderfully healthy in 

appearance. Weight 29 grams. 

5 minims serum of water-buck injected subcutaneously. 

March 21st. 5 m. given. Slight agglutination noted. 

March 22nd. 5 m. given. Both forms present. Sluggish. Many soon became 

motionless. After the inoculation a remarkable agglutination and breaking down of 
trypanosomes occurred. 

March 23rd. Gerbil looked thinner. Not so well. In fresh film many motionless 
forms found. Disintegrated forms not so marked iu stained specimen. 10 m. given. 

Ifarch 23rd. Found dead. In the heart’s blood curious spherical forms, some shoAvmg 
marked vacuolation, were found. The same Avere present in smears from the Jiv^r 

Exp. 17. Monkey 4. April Ith. Blood full of trypanosomes. Both forms well 

marked. 

Ajjril 5th. 1 c.c. serum of water-buck injected subcutaneously. 

Ajjril 0th. 1-6 c.c. given. No change in blood. 

April 1th. 2 c.c. given. 
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April 8//j A lessening m the number of trypanosomes noted Mostly short forms 
present, which were sluggish On staining, these were found to show many granules, and 
to possess vacuoles 2 5 c c given 

A 2 inl 9<7t Kot a single trypanosome found either m fresh or stained preparations 
2 5 c c given 

April lOfA Monkey well Shows no sign of the disease A few trypanosomes found 
April Wth Condition much the same Three distinct forms observed (a) Typical 
long forms (i) Typical short forms (c) Intermediate forms with rather short flagelh 
A few involution forms some with swollen postenor ends See given The long forms 
some of which were in process of division all appeared to be of the same kind as regards 
general shape, length of flagella and uize of centrosoraes and nuclei There was nothing to 
lead one to suppo^ie that male sexual forms were present m the blood The intermediate 
forms (c) were probably merely some of the usual short forms lu which the flagella were more 
developed than is customary None of the short forms were dividing and in no case was the 
flagellum of any great length 

Apnll^lth No change 4cc given 2cc m morning 2cc in afternoon 
IjruiflSM No change 4cc given 
l;>riZ Utk Only 3 cc given m one dose to day 

Apnl 15th 5 or 6 lively trypanosomes per held Appearance as of ‘tadpole ’ forms 
4 c 0 given in two doses 

IQth No change Mostly long forms m blood 6 c c given in two doses 
ApiU nth In fresh film one sluggish long form found after a long search In gtamed 
preparation some short forms evident Most seen three per field 6 c o given 

Ajml ISzA. JIuch as above but more numerous, there being as many as 12 m one field 
(Leitz, Oc 4 oil imm , T,‘b ) 

April 19M No change No increase Vacuoles ver} apparent 8 cc gi'en 
in two doses 

A pill 20th In fresh film no parasites found after a long search In stained 
preparation a few unaltered forms found after a considerable hunt for them Animal well 
Weight 2 6 kilos, being a gam of 2 of a kilo from commencement of experiment 
8 c c given 

April 21«Z A single mormug dose of 6 c c given 

Apnl 22nd No change 10 cc given in two doses 

Apnl 23rtl' Trj'panosomes as numerous as ever 10 c c given 

April 24.th Trypanosomes apparently increasii^ in number 12 c c given The 
serum which had acquired a peculiar odour had probably undergone some change and 
become inert Treatment was accordingly discontinued Thereafter a stead} increase took 
place in the number of parasites, and the monkey began to lose weight (2 kilos on 29th) and 
go down-hill 

Vap Isf Found dead Bacterial invasion An ulcer was found in the caicum No 
erosion of stomach Liver and spleen not markedly congested Mesentenc glands 
enlarged 

Smears from spleen, liver, lung, bone-marrow, and glands negative, owing to bacterial 
invasion 

Exp 18 Gerbil 11 Vareh 29/A Both forms present and numerous 10 m gi'en 
subcutaneously 
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hill Degenerating forms disappeared in large measure from the blood, and normal 
trypanosomes increased 

May 14t/i The monkey was found dead in the morning 

Post-mortem Stomach Congested areas found near the pylorus with blood clots 
covering them These probably indicated a commencing erosion Ulceration, blood clots, 
and general congestion found in connection with six Peyer s patches In a scraping from 
one of these ulcerated areas lively spirilla were seen 

No cmcal ulceration or erosion of large intestine No enlargement of mesenteric glands 
Spleen Moderately enlarged, firm but congested 
Liier Only slightly enlarged 

Heart's Blood A few sluggish trypani^omes Dead motionless forms present 
Bone-Marrou. Red, not very diffluent 

Brain Supra cortical hsemorrhage over and round about the right Sylvian fissure 
The condition was curious like a thin sheet of blood spread out over the convolutions 

Smears Hearts hlood M}elocyte8, a few normoblasts and a few much altered 
tr}panosome8 

Spleen A few young forms — as described by Lingard — found Bacterial invasion 

Liter Normal trypanosomes present Marked phagocytic action of the polymorpho- 
nuclear leucocytes Frequentl) tuo trypanosomes engul|>lied m a white corpuscle were seen 
Macrophages present 

Brain-clot Spherical forms of trypanosome noted Also curiou&ly altered and 
vacuolated types 

Bone marroit Bacterial invasion No trypanosomes seen 

Intestinal ulcei No spirilla or trypanosomes found m the stamed preparation 

Stomach clot Negative 

Exp 28 Gerbil 10 April 20th Slight infection on this, the tenth day after 
inoculation Given 1 e c serum of water buck of date Janu iry 27th 1905, by subcutaneous 
inoculation at 4 p m About 5 10 p m the animal was found to be m violent convulsions, 
lying on its side and kicking vigorously The cardiac action was rapid Blood was taken 
from the tail at 5 30 p m Some rounded forms of trjpanosome were seen Chloroform was 
administered at 6 p m and a post-mortem performed immediately 

Spleen and kidneys much enlarged Liver not enlarged, but soft m consistence like 
the spleen No ulceration or congestion of stomach 

Smears Heart s Hood Ordinary and degenerating and broken down forms Changes 
not extensive 

Spleen, liver and bone marrow negative In kidney smear, ordinary unaltered forms 
were found Death probably the result of over dose and intoxication 

The studj of such a work as that of Nuttall on Blood Immunity and Relationship, 
demonstrates how numerous and how complicated are the problems uluch arise when one 
conducts serum experiments 

Questions relating to hmmolyFins, ^lutimns and precipitins present themselves True, 
these may have no direct bearing on the action of sera on blood parasites, but the} have to 
be considered in relation to the effects produced which may possibly modify such action 
Perhaps some of the symptoms noted were due to intoxication, the result of overdosage which 
IS always apt to occur There seems httle doubt but that the serum profound!} affected the 
trypanosomes, but here again the number of cases was very limited, and no conclusions can 
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bc drawn. The diniculty is 1u iind tiin* * * § . wliordn Ju conduct sufficjent e.Kperiincnts. One is 
often Jiilerrupled by work roniing in which demunds immediate attention, and there is no one 
at. present to wliom snoh n'ork can be passed. 

A couple of immunisin 


A couple of iunutmising e.vperiments were tried. In one the animal, a gerbil, died; i 
the other a jerboa received 10 m. of serum for two day.s, and then 20 m. every day for eigli 
day.s, after whudi it was inoeulat<-d from illonkey o. After an incubation period of two day 


trypanosomes u]i])eaved, and the disease ran its 
pn'vions inoenlations. 


in 
eight 

ion period of two da 3 -s 
nsna) course wJioIIy unmodified bv the 


XoTKS oN' Ttit: PaTIKU/XJICAI. Ax.VTOMV of "^rKYrAXOSOMIASIS. 

1 ntil Jlaldwin in IPtt l ilireeted his ultimtion to this matter in the case of experimental 
Xagana it had received but little attoniioo. orlc liy ilfott.f Warrington! and Low§ 
has b('en carried out on t]ie eomlilion of tlie lu'ain and eerebro-spinal flnid.ll Laveran 
and i\lesnil deal with tlu- gro.ss appearances in Nagana, Surra, i\Ial-de-Cadera.s, and the 
human disease, and the observers of the Liverjiooi Sidiool of Ti'opical Medicine have 
eollceted uuudi material, but . so far as 1 know. I'aldwin’s remains the nio,st important and 
complete work out lie .^ubjeet. Since this was written I have seen Jlrmoir XYIS of the 
fn'verpool School of 1'ropieai Medicine, whudi dials very fully witli the pathology of 
trypanosomiasis, and is widl illustrated. 

As opportunity offered I have studied the niieroseopic tduuiges induced in several of the 
organs by the trypanosomes of cattle and of mule.s respectively, and a few notes on these 
oicservutions. which an- ly no means exhaustive, may he of interest. The sections of liver, 
spleen, lung, tliymn.s, brain, lymph-glands, gastric mneon.s membrane, and cornea have been 
for tlie most part staineii by the luemotoxyiin and cosine method. The cornea sections have 
also been enloured by the Giemsa ju’oeess. There has not been time to carry out staining 
by Leisliman’s new metliuil though it has been tried in one or two instances. 

In tin* case of Ox d the following partienlars were noted. 

fjivi'r. 'ITierc was a sliglit degree of cloudy swelling resulting in a loss of outline of 
some of the liver cells. Thoe in some instances contained masses of golden-brown pigment 
wliich was also present, and to a greater extent, in the endothelial cells. There was marked 
congestion of the rose fajnlhivin. 

Splt’f’it. This presented a very acute congestion of the capillary spaces in the pulp. 

The trabeenliu had undergone hypertrophy us had the Malpighian corpuscles. Some 
golden-brown pigment was present in some of the ]\[al 2 )ighian bodies, but it was chiefly fouud 
in the jmip. 

Congested. A cellular exudation, chiefly l^-mphoej-tic, had taken place into 
many of the alveoli. Others contained a stringy or gi-anular exudate. Certain of the aheoh 
were much compressed and iu some the walls were in contact. 

Lrimph-qhmil. An enormous increase of lymphocytes was noted. Many young blood 
vessels were 'present. Large round ceils like those met nith iu the nmsenteric glands m 
cases of enteric fever, and containing fat tkoplets and sometimes two nuclei, were observed. 

• Journ. of Infect. Dise-iseo. Chirago; Vol. IV., pp. 544-5o0. 

t Brit. Med. Jonrn. Vol. II., p. 1,606. 1899. 

+ Brit. Med. Joum. Vol. II., p. 929. 1902. 

§ Low and Mott. Brit. Med. Jonrn. Vol. I., p. 1,000. 1904. 

Ij Mott. Brit. Med. Joum. Vol. II., p. 1,554. 1904. 

^ Thomas and Brienl'. Memoir XVI. Liverpool School of Tropical Medicine. 190 . 
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In the smn&es large mononucleated cells containing golden (iron containing?) pigment 

were present Pigment was also seen m the endothebal cells of the capillaries 

There was a general and marked hyperplasia of the stroma 

Siomach uleei This section merely showed a destruction of the epithelial la}er the 
erosion extending to the submucosa which had undergone a bacterial invasion iiul the vessels 
of which were congested The specimen was stained by the Leishman method but no 
trypanosomes could be discerned 

hrain This nas not stained by any special method and did not present any pithological 
ippearance as far as could be told I did not find any infiltration of leucocytes round the 
blood vessels 

In the case of the trypanosomiasis of mules, the organs and tissues of experiment il 
animals such as the dog and monkey were examined 

LxKer Much the same conditions were seen as existed in the luer of the ox but there 
was an entire absence of pigment at least m the case of Monkey 21 which died on the 
sixteenth day after inoculation There was slight fatty degeneration Congestion was most 
m irked in the suh capsular region 

Spleen Extreme congestion of the spleme pulp together with an increase of connective 
tissue m the Malpighian bodies constituteil the most marked changes Large mononucleated 
cells containing fat droplets were seen m the splenic sinuses and there was a general 
hjperplasn of stroma 

Thymus Examined in the case of Dog 3 and showed a simple hyperplasia of the 
Ij mphoid tissue The stroma was not much increased 

Stomach iiher There was considerable erosion affecting the basement membrane 
Thrombosis was present and some obliterative endarteritis In a cross section of one of 
the pyloric glands I noticed a tiny cyst'* containing oval nucleated bodies which stained 
quite differentl} from the surroundmg tissue They had taken on the eosin stain strongly 
and their rounded nuclei were deep purple They somewhat resembled the enejsted 
merozoites of some sporozoan but were difficult to examine properly some being on a 
different plane from the rest of the section 

Lymph gland The condition was precisely similar to that found in the lymph gland of 
the ox avith the exception that pigment was absent 

Brain No small cell infiltration of the penvascular spaces 

Cornea The opaque cornea of Dog 4 was sectioned and examined Swellmg and 
erosion of the epithelial cells was found together with an infiltration of leucocytes into the 
inter lamellar spaces As a resnlt the lamell'e m some parts had become more widely 
separated In addition a pigment deposit was found confined to the more superficial 
inter lamellar spaces but stretching nght across the cornea It was less marked at the centre 
than elsewhere 

As Baldavin and others have pointed out these changes are evidently the result of an 
intoxication and probably due to the action of a specific toxme generated by the trypanosomes 

C0NCLLSI0^S 

1 Trypanosomiasis in cattle in the Sudan is due to T uanum a small tr}panosome of 
distinct type which is probably, but not certainly, peculiar to bonnes It produces a disease 
which runs a chronic course and may prove fatal On the other hand spontaneous recovery 
raaj result, especially if the affected animal be removed from the infected area and be well 
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kited llbloodT If “* * * § “1““ ™ I’.ng 

mocuiated. witJi blood from tbe cow, after recovery of the latter • Sn ,■+ i . t ^ 

Jomid possible to re-produoe the disease experimentally. ' " 

has ^ “ ‘ho Sudan is chiefly due to a trypanosome which one 

of Seneo^'f ' T1 *h is probably identical with, T 

Senegambia. Ihe disease produced by this parasite is invariably acute and fail is 

aecompamed by characteristic symptoms and leads to well-marlted pathological changes 
rnooulated into dop, monkeys (cercopitheeus) , rots, gerbils and jerboas, the parasite rapidly 
multiplies, produemg an acute and fatal disorder. Death also results in the ease of rabbits 
and goats, but the disease runs a much more chronic course. Successive and prolonged 
passage through animals markedly heightens the virulence of this trypanosome, more 
severe infections occurring and death resulting with much greater rapidity. A solitary 
experiment seems to show tliat cattle are immune. 


Mules also harbour another trypanosome closely resembling T. nanum. Owing to lack 
of material tliis trypanosome has not been fully studied, but mules affected with it may 
apparently recover when placed under favourable conditions. 

The trj'’panosome of donkeys is possibly different to any of the foregoing, but material 
has not been available for its study. The specimens observed suggested 7\ Brucei. 

3. Tsetse flies are the chief, and probably the only, carriers of 'these trypanosomes. 
Diseased animals have chiefly come from districts where the tsetse ( G. morsitans) has been 
found to exist. Some have come from a region which it is probable that G. Longlpennis 
inhabits. Stomoxys flies appear to play no part in the distribution of the disease. 

4. Ulceration of the gastric and intestinal mucosa is commonly found in animals dead of 
trypanosomiasis. It is often hsemorrhagio in nature, and is in all probability due to the 
action of a toxine. It may indicate an effort on the part of the parasite to leave its host. 

/5. The occasional occurrence of spirilla in these hemorrhagic lesions is of interest, but 
their true significance has not yet been determined. In all probability they bear no 
relation to the disease. 

6. Chrysoidine has failed as a therapeutic agent in infection due to the trypanosome of 
mules. Its use has been attended with more hopeful results in the disease produced by 
T. gambiense, and it appears to merit a more extensive trial, with or without arsenic, in this 
latter condition, but it must be given with caution owing to its tendency to iiritate the Iddneys. 

7, The blood serum of unaffected animals from a trypanosome infected area appears to 
produce a profound effect on the trypanosomes of mules in experimental animals, but the 
subject is very complicated, and the number of cases observed has been limited. ^ It is 
probable, however, that the most satisfactory results in treatment will he obtained by 
experiments with serum, which either naturally contains a trypanosomicide or is induced to 
manufacture such an anti-body. The use of the sera of cattle which have recovered flom 
infection by T. nanum is indicated. The recent work of Schilling and the results obtained 
by Klein and Hollers f in this direction are more encouraging, though -Laveran’s f warning 
regarding latency and danger of infection has to be borne in mind. Klein’s § recent state- 
ment regarding a new prophylactic for plague, prepared from the dried organs of amniah 


* Zeitschr. f. Hyg., Vol. ML, 1905, pp. 149-160. 

t Ibid. Vol LIL, 1906, pp. 229-237. . 

+ Assoc. Scientif. Intemat. D’Agronomie Colomale, Fans, 1906. 

§ Brit. Med. Journ. and Lancet, Jan. 20, 1900. 
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dead of that disease, has suggested that expemnental worh on similar lines might be tried in 
the case of trypanosomiasis In several partieulars the two diseases are far from dissimilar 
Each exhibits a blood and glandular infection by a living organism, in each toxines are 
produced, and there are other points of resemblance winch need not be cited here It is, 
therefore proposed to make some investigations m this direction Preliminary experiments, 
however, have not yielded any good results and Herzog has rather upset the prevalent ideas 
regarding the precise nature of plague (Joum Trop Med , IStli Feb , 1906) While dealing 
with this subject I may say that I intend to test the value of the Mala} fish poison 
Berri'^ elhftica as a therapeutic agent in trypanosomiasis Daniels states that it is ver} 
mimical to all low forms of life, while at the same it appears to be comparatively harmless 
to man It is therefore just possible that it might prove useful 

Preventive methods on the lines indicated by Todd* and others will be required to 
check the spread of Sleeping Sickness from the Congo Free State 

Routinf Work 

This has varied verj much in amount times it bulked so largelj that it was difficult 
to cope with It properlj at other times considerable intervals would ehp«e during wliicli 
very little had to be done 

The number and nature of the examinations perfoimed and concerning which reports 
were furnished are herewith detailed The period covered is one of fifteen months 


A Morbid secretions and cacretions 30 

B Blood ezammattons 197 

C BActenological apart Crom (A ) 31 

D Parasites apart from (A ) and (B ) 10 

E New growths 7 

F Other patholi^ical conditions 11 

O Plant di^ases 12 


The above figures do not by any means indicate all the cases which Into come under 
notice In a considerable number especially of the blood examinations a verbal opinion has 
been given, and these are not included In several directions the value of having a central 
place where examinations can be made has been shown, as m the case of glanders and 
strangles m horses in several cases of diphtheria in malaria and m suspected cases of 
hj drophobia 

Some notes on the cases listed may be given with advantage Taking first infectious 
disease the accompanying photographs (Figs 76 and 76fl) of a case of small pox which came 
under my care as Medical Officer of Health, exhibit very well the appearance and distribution 
of the pustules Their confluent condition is well shown upon the face This case 
contrasts admirably with the accompanying phofographs (Figs 77 and 78) of chicken pox and 
an ecthjraatous secondary sj-plubtic rash All these were taken bv Mr Newlove The 
cases were under the care of Mr Waterfield, and I am much indebted to him for his kind 
permission to photograph them and reproduce the prints The c ise of small-pox has a 
further interest m that I made an effort to obtain from the pustules the protozoon diseov tred 
and described bj De Kort^ t I found some amceha-like forms characterised b} the possession 
of the highly retractile greenish particles (spores ?) which he mentions Mj efforts at 
staining, however were not satisfactor}, and I was unable to carrj m) observations to anv 
• X-ancet I>ondoii July 7th 190C 

I Bnt 5Ied Journ IiODdon J»ot 11 1904 aVo lancet Eondoo, Dec 24 1904 
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together Antli streptococci. Tlie disease was of a very severe type and proved fatal in every 
instance. Its incidence was limited to native infants and yonng children. 

Tlie Widal test has had to he done in a few instances. As previously stated enteric 
fever is at present a rare disease in Khartoum, despite the fact that the present water-supply 


Enteric Fever 



Fio TS.-EcunMATOUi- Si^coABAin SvrHiWTic Rash 

»dily become oontaodoeted, .ml that tbe system of sewage-»nmval is offensive aod 

:ous, and requires to be thoroughly lemediec . tlisease, and Egyptians 

'he native Sudanese must suffer but rarel}, ‘ f 

hat the new railway to Poit budan 




* The tledical Diseases of Egypt, 190o, pp. o2 and 53. 
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Khartoum less complete the danger of an increase in enteric fever as well as of an invasion 
by cholera and plague must be seriously considered Happily tins has been recognized 
and funds are forthcoming for carrying out an improvement in the existing conservancy 
system 

Dysentery of a bacillary type is not uncommon amongst the Egyptian soldiery, though Dysentery 
bilharzia of the rectum is apt to be mistaken for it In a specimen of tlie large intestine 
from a ripidly fatal ease of dysentery sent by Major Elvers an acute congestion of the 
mucosa closely resembling a measles msh was very evident 

Ihe malaria cases have already been dibcussed I have found the accompanying table 
compiled from various sources, so useful m distmguishing between the various young forms of 
par isite that I introduce it here 


DiFFEREHCra Betvveeh Ba&ly Poiois of Mauabial Parasite 


— 

j Quartan 

Bemga Tertian 

Mal gnant 

Sue shapeand colour 
of red corpuscle 

Normal j 

, 1 

Enlai^d pale distorted 
^hufincr 8 dots 

Circular Colour often 

deeper Smaller 

Pigment 

Seen early Coarse 

1 Often peripheral and ' 
opposite chromatin 

: 1 

Not easily seen lo ring 

Not eisily seen in young 
ring slay bo marked 
and gutty in old ring 

Position and shape 
of chromatin 

Well ins do periphery 
at brst In a lump 
thenindiiluscddust 
Four sop irate dots 
evenin young spores 

One round lump situated 
eiccntrically but not on 
edge of parasite Moet 
frequently clo c to or ! 
surrou ded by the un 
stained nncleus or racuo 
lo d space 

Splash or streak on pin 
phery of parasite Augu 
lar look ^omctimcb two 
small dots like door 
knocker hinges Knockir 
shaped ring ns sign of 
special malignancy 

Size 

hloderate 

La^e 

1 Small 

Protoplasm 

hlost 

Thin Thinnest opposite 
chromatin Often badly I 
defined margins I 

Thin Well defined 

Kumbers 

Single 

More than one is rare 

1 

Multiple lofectiOQ common 

Stippling 

Nil 

1 

In all hut very young 
Schiiffner e dots 

Sometimes dark stippling 
not red Schuffuer dots 

Position 

Central Often stretches 
across corpuscle as it 
grows 

Notpcnphcnl Irregular 
Eye form common after 
ni^ stage 

; Hangs on to edge May !« 
only a red streak of 
chromatin Looks ns if 
stuck on 


In one instance a case appxrently of malaria epileptic \ under the care of Captain P Evans, 

11 A SI C , v\e found a condition recalling the conjugating forms which have been described bj 
Ew mg * The p iraaite in question w is benign tertian Another interesting case, from the point \ qu«t 
of view of differential diagnosis was also m the chaise of Captain Evans and I hav e to thank 
him for permission to mal o mention of it A sputum wavsent for examination, as its poculnr 
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oflco-coloured nppearancc, ifs consistonce mid tlie absence ol froth suggested that it might be 
due to a live.- abscess rupturing into the thoracic cavity. The symptoms of the case were 
UK efnutc and niig it easily liave been induced by such an hepatic condition. On examination 
some polygonal cells were found and clumps of staphylococci. Elastic fibres were not seen. 
\ on Jakscli=^- states t.liat if free Ineinatoiclin bo present in considerable quantity tlie inference 
IS tliat an abscess has discharged from some neigliboiiring organ into the lung. Free 
luomatoidin was present in this case but only in very small amount. No definite opinion 
could be given but it was admitted that the case was suspicious. It proved rapidly fatal, 
and the history, wliicli had at first not been easy to obtain, and the post-mortem examination 
revealed the true state of affairs. The patient bad received a kick on the calf of the left leg 
and this bad resulted in thrombosis of one of the deep veins. In some unlmown way the 
thrombi bad become septic and had been carried by the blood stream to the lungs. 
Pulmonary embolism with rapid broaldng domi of one of the embolic areas had taken place. 



Fig. 79. — IIyuatid ok Fij.muk, causing extenbive erosion of the bone. 


Parasites 




Hydatid of 
bone 


Avian disease 


both lungs being infected. I do not thinlc that such a condition has been previously 
mentioned as occurring in connection with the differential diagnosis of hepatic abscess. As 
regards the larger parasites, SLrongyloides inlestinalis has come under notice, but the most 
interesting observation was made in a case seen by Captain Hughes at FI Obeid in which the 
patient passed two worms in his ui'ine. These were sent to the laboratories and proved to be 
Triclioceplialxts iricliinrus. I did not Itnow that this nematode had ever been discovered in 
the urine, but I found that Boston,* in bis recent work on Clinical Diagnosis, mentions the 
occurrence of its eggs in human urine. There was no doubt in this case but that the woinis 
had been expelled per iirethrain. The accompanying photograph (Fig. 79) is that of a human 
femur which was infected by hydatid disease. The specimen was sent by Captain Cummins, 
who intends to describe the case in the E.AM.C. Journal. Hydatid of bone is sufficiently 
rare for this instance to merit attention here, and Captain Cummins has kindly granted me 
permission to mention it. The photograph was taken by Dr. Beam, and the specimen is in 

the laboratories’ museum. 

In turkeys dying in Khartoum tuberculosis and aspergillary pnenmycosis have been 


* Clinical Diagnosis, 1899, p. 135. 
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observed In the latter disease the curious bossy white plaques produced by Aspergillus 
glaucus were present, not only on the pleurae but also on the pericardium and peritoneum 

MlSCELUtNEOUS NOTES 

The blood of a considerable number of bats, birds, and fish have been examined In 
the case of the barn owl ("Sfriar Jlummea) caught in Khartoum, and m the bloods of sparrow - 
like birds at Taufikia, Haltendii were present, as also in the blood of a guinea-fowl brought 
me from the Blue Nile by Mr Broun In the blood of another guinea-fowl sent from the 
Bahr-El Ghazal by Major Dansey Browning an Hajmamceba, like that described by 
Dr Nea\e (p 200), was present, while in a blood film from the Blue Jay, also sent by him, 
another and possibly different Hsemaraceba was found T am inclined to think that 
Leucocythemia may be found to be a fairly common disease in Egypt I have seen two 
cases in Egyptian soldiers m Khartoum, and several others at Ahassieh, Cairo, along with 
Captain Cummins, E M S The bloods of these coses were typical and the symptoms were 
fairly well marked, splenic enlargement being constant 

The testing of chrysoidme on the ciliated embryo of SJmtosoviuia hamatohium has 
been mentioned A solution of 1 m 20,000 was found to kill the living and active embryos 
instantaneously, and it was noticeable thit, on death occurring, tlie stomach became everted 
and protruded from tbe motionless parasite like a beak 1 in 200,000 proved fatal in 
17 minutes 

It was found that, despite the addition of solutions of 1 in 10,000 and 1 m 100,000 to 
urine samples, the embryos developed from the eggs but these embrjos were immediately 
or speedily killed It was cunous to note that m some cases tbe nervous system of thc 
myracidium took on the stain more intensely than the surrounding tissues The solutions Etper 
were made m distilled water, the effect of which had been previously tested on the embryos 
and found to be negative Controls were carried out in every case At my request /iirmah 
Captain Ensor, E 8 , tried chrysoidme m two cases of bilharziosis and lie reported 
favourably on its use, telling me that the men had greatly improved I then tested it 
on two cases kindly placed at ray disposil by the S M 0 Khartoum, but I failed to find 
that any benefit resulted I had hoped by observing the eosinophile count to see if an) 
effect was being produced on the parasites In one case the number of eosmophiles did 
lessen markedly, in the other, slight increase occurred It was, perhaps, hardlj to bo 
expected that enough of the dye stuff to affect the parent worms could be introduced into 
the system ivithout pushing the remedy to a dangerous extent 

Some other observations ha\e been made in connection %vith Bilharziosis In the 
First Report the prevalence of the disease amongst the boys attending a primary school in 
Khartoum was mentioned Many of these boys drank water from the school well and this 
water was submitted to examination A tiny but very active Entomostraeean jirobably 
belonging to the Order just visible to the naked eye, was seen, and it was 

thought worth while to place some of the myracidia along with these crustaceans m a watch- 
glass and observe what happened 

Six active embryos were placed in water along with three of the lively crustaceans and 
left over night In the morning one dead embryo was found lying on the foot of the v\atcli- 
glasb, the other five had wholly ihsapjieared, and the crustaceans remained alive and active 
"What had become of the missing five ' Presumably they had entered or been ♦ ’ ’ up 
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tho crust ucejins. 'rhoso latter wore watchcfl for several clays, till they died in fact, and 
were (hen examined. Ncdln'ng developed from them, and nothing was seen on separation of 
their shells. One Jms not been able so far to make any further experiments in this 
diiecdion. Assuming lliat (lie initial observ'ation and deduction were correct, and there was 
no opporl unity for error to creep in ns far us one can see, these crustaceans, which have not 
been fully identified, would require to have their liard sliells decalcified, and then be 
examined in serial section, before and after being in contact with tlie bilhurzia embryos. 
I he method of examination would be both diflicult and tedious, but it might repay the 
time sjiont upon it. I liopo to repeat the original experiment and investigate tho subject 
more fully. In tliis connection Loos’s suggestive work on IBilharzia has to be remembered, 
while, granting that tliese crustaceans are OdrnmJa, one must not forget that the members of 
this genus arc said to be flesh-eaters, which might account for the apparent act of ingestion. 

1 hml intended giving details of calculations carried out at the request of the late 
r. I^f. 0. of the Egyptian army with tho object of discovering wlicther a dietary of meat, 
vogolables and dura (millet), could with advantage be substituted for one of meat, vegetables 
and wheat flour, for (he men of Sudanese battalions. I learn, however, that the recent 
re.scarches of Chittenden embodied in his work entitled “ biological Economy in Nutrition'' 
have “ clearly shown tho necessity of materially modifying the views on diet requirements 
in health that arc given in old and recent standard works on diet” (Chalmers Watson). 
Consequently, until one becomes familiar with these altered views it would probably serve no 


purpose to introduce the tables and deductions which I had prepared. 

lu concluding tliis, the part of the Second lleport, — for which I am personally 
vespuusible— I would take an opportunity of expressing my indebtedness to Dr. Beam for 
liis excellent photographic work, and to hfr. Butler, Director of the Came Preservation 
Department, for kindly identifying various mammals and birds for me. Mr. Friedrichs has 
rondorod useful nssistaiicc in animal experiments and latterly in museum and histological 
work', hly thanks are due to Uv. Theobald and hfr. Austen for much land help, and to 
Mr. Bichard IMuir for the great care and trouble he expended in the preparation of the 
numerous plates. Mr. hfacduff Simpson has been good enough to aid me very considerably 

in the correction of proofs. 
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Report of Travelling Pathologist and Naturalist 

BY 

SHEFFIELD NEAVE, MKCP, MRCS 
Genfbal 

I left England on 11th November 1904, ha\ing spent some six iseeks in collecting 
outfit Scientific apparatus is \er) difficult to collect hurriedly, makers are feu, and 
independent in their methods, and it was only with great exertion that I got most of it 
slupped before I started Much I was unable to inspect and consequently some of it 
was not satisfactory 

On arrival in Cairo 1 wished to get hold of mv outfit and urge on its despatch to 
Khartoum, as shipping and railway dela}8 are proierbial I was, howeier, ordered to 
Khartoum at once 

On arrival at Khartoum, I had to wait for ni) outfit for 23 dajs , this delajed mj start 
till the 16th of December, and necessitated my taking with me the wholo three jears’ supply 
unsorted and much of it in bulk, with parcels not labelled Some packages w ere missing and 
did not reach me till my return 

^Yhlle in Khartoum, besides the necessary preparations, I spent most of my spare time 
in studying the mosquitoes known to the Sudan 

On 16th December, 1904, I left by the “Dal,” S W for Gondokoro under orders to Plan of 
meet Captain Greig, OI S of the Rojal Soc S S Commission m Uganda, and confer ivith 
him ns to the iniestigation of the distribution of (th^vna poljxdi^, and then to proceed to 
carry out the same in conjunction with him I was also to take every opportunity of 
examining the blood of men and animals as reginls infection by blood parasites and to secure 
specimens of biting flies, etc I was also to study disease generally and collect specimens of 
animal and vegetable life and articles of interest, and to obtain any information likely to be 
of medic il or economic value, and to observe and note naliie customs, etc , as far as possible 

To this end I was to commence by camping m the neighbourhood of ullages and obtain 
the confidence of the inhabitants by means of gratuitous medicine and surgery and otherwi'se 
After exploiting the Bahr-El-Jebel from Gondokoro to Shanibe, 1 was to proceed to the 
Pongo River, etc , in the Dahr-El-Ghoval 

To ha\e done this properly would, I reckon, liaie taken some two years, but owing to 
delays and to the necessity as I then thought of returning to the Sudan by the following 
November, I only had some four months to spend between Gondokoro and Jleshra-El-Rtk 
It IS a matter of regret to me that I was not aware that this was to be my only journey , as I 
would have prolonged it by two months at a very small expense compared to the total 

Jly assistant, on whom I relied for collection and skinning, etc, did not consider lumsolf 
qualified for the work, but was very useful and obbging m every other way Later ho had 
to return, seriously ill Thus my power of carrying out these directions was very limited, 
and it IS due to the richness of this field tor investigation that I achieved such results 
as were attained 

I was 127 days absent from Khartoum, and of these I only had 40 for actual scientific Hunt 
work, the remainder being occupied m travel and search for tsetse fly, and tins although I 
did not miss a single day for work, thanks to being fortunate enough to keep my health 
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Report of Travelling Pathoiogist and Naturalist 

BY 

SHEFFIELD NEA.YE MRCP MRCS 


Genpral 

I left England on 11th No\ ember 1904 having spent some six i^eelvs in collecting 
outfit Scientific apparatus is very diflicult to collect hurriedly makers are few and 
independent m their methods and it was oul) with great exertion that I got most of it 
shipped before I started Much I was nnable to inspect and consequently some of it 
was not satisfactory 

On arrival m Cairo 1 washed to get hold of outfit and urge on its despatch to 
Ivhartoum as shipping and railway delays are proverbial I was however, ordered to 
Khartoum at once 

On arrival at Ivhartoum I hail to wait tor my outfit for 23 days this delayed my start 
till the 16th of December anl necessitated my taking with me the whole three years supply 
uiisorted and much of it in bulk with parcels not labelled Some packages were missing and 
did not reach me till my return 

While m Ivhartoum besides the netcssaiy preparations I spent most of my spare time 
in studying the mosquitoes known to the Sudan 

On 10th December 1904 I left by the Dal S W for Gondokoro under orders to 
meet Captain Greig I S of the Royal Soc S S Commission in Uganda and confer with 
him as to the investigation of the distribution of Glo*'*nia polj ahs, and then to proceed to 
carry out the same in conjunction with him I was also to take eveiy opportunity of 
examining the blood of men anl animals os regirds infection by blood parasites and to secure 
specimens of biting flies etc I was also to study disease generally and collect specimens of 
animal and v egetable life ind articles of interest and to obtain any information likely to be 
of medic il or economic value and to observe and note native customs etc , as far as possible 

To this end I was to commence by camping m the neighbourhood of villages and obtain 
the confidence of the inhabitants by means ol gratuitous medicine and surgery and otherwise 
After exploiting the Balir El Jebel from Gondokoro to SIianib(^ I was to proceed to the 
Pongo River etc in the Bahr El Ghazal 

To have done this properly would I reckon have taken some two years but owing to 
delays and to the necessity as I then thought of reluming to the Sudan by the following 
November I only had some {out months to spend between Gondokoro and hleshra El-Rck 
It IS a matter of regret to me that I was not aware that this was to be my only journey, as I 
would have prolonged it by two months at a verv amall expense compared to the total 

Jty assistant on whom I rehed for collection and skinning, etc, did not consider Imnsolf 
qualified for the worl , but was verv n-efol and obliging m every other way Later lie had 
to return seriously ill Tims ra\ power of taming out these directions was very limited 
ami It w due to the nchne« of Hb field for ime^tigation that I achintd 8udl results 
as wore attained 


I was 127 fh3S absont from KInrtonm, and of these I only had 40 for actual scientific I 
worl he remamder he, eg occupied lo travel and search for tsetse fiy, and this althourf, I 
did not mis, a single fon wotl. thanU to hetng fortunate enough to keep iii, health 
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Medical work 
amongst 
Nati\ es 


Tile idea of medical worli among the natives as a means to an end had to be largely 
abandoned, in fact, given np almost altogether, as patients paid but one visit, or at the most, 
two, and expected to receive the necessary cure without further attention, and it would 
liave required a residence of some months in one place before really gaining their confidence. 
An exception to this lay in the case of those who received a special sort of cough lozenge, 
the taste of which was much admired. One sheik, I am sure sent half-a-dozen of his 
subjects every day to complain of cough, in order that he might have them as sweetmeats. 



Fig 83. — Ovaiisas or Dn Neavc’s Expedition 


The res,. If of tWs position wm that I 1ml to adopt a different method of pvooednre 
■for wMoh I wms not so fully prepared and wlueh I had intended to be .nerely subs,d.ary. 


Arrival at 
Gondokoro 


Bahb-El-Jebel. G-lossina 

Capt. Sreig had arrived at Gondokoro fronr Entobho the day befo,. 

He told me thafhe had fonnd palpalU to f “’f 

We arranged that he should proceed on the steamer allotted to hm, fo . pi- 1 

.ream, and th!t later he shonld retmm ™ — ra“ 

inland some miles from Gondokoro and see if o . . 
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proceed down it Our re'spective investigations were made, but I later received a letter from 
him telhng me that he had gone on to Khartoum without finding any “fly” JI} No fly 
investigations yielded the same negative result, though much time was occupied in arriving 
at it I had special permission from Brussels to investigate the hank of the Lado Encla^ e, 
but I received instructions to confine myself to the Sudan, so that I only investigated 
the right bank 

I found no “ fly " between Gondokoro and Shambc, although I was always on the look out 
for it and had with me a Uganda boy who had been specially framed to catch “fly,” and 
whose business it was to do so It was only when I got to the Bahr-El-Ghazal countr) that 
I found Glossina of any species It would appear that a river with vast swamps is not a 
suitable habitat, but that trees with water m proximity is what is preferred by these diptera 
During the above search I made expeditions m two directions from Gondokoro, and 
received great assistance from Capt Tufnell, who saved me much expense * 

Bahr-El-Jedei Trypanosojiiasis 

Capt Greig left the Uganda boy above referred to at Gondokoro after trypanosomes 
had been demonstrated in the jiuce of liis neck glands, and lianded him on to me for 
treatment I had brought up some chrysoidme on the chance of having this opportunitj, as 
Dr A BalfourV experiments with this substance on mosquito lar\» and bilharzia ova 
already reported, had suggested to me that it might be useful in trypanosomiasis 

I at once began injecting chrysoidme h) podenuicall) , giving ^^ths of a grain anil injeetwn 
increasing to Haifa gram when I found no untoward results As this was probably the first 
time it had been used other than by the mouth, I had to proceed cautiously, but found that 
it appeared to be quite harmless to the patient f While I went and came on the aboie 
expeditions, the boy had to remain at Gondokoro for treatment in respect to gonorrhoea and 
syphilis, and it was in consequence of Dr C J Baker’s kindness m continuing the injections 
of chrjsoidme that I was enabled to carry out this experiment 

A fortnight after the first injection, on examination of gland jmce, only one trjpanosome 
was found after much searching Many had been found pro\ lously. Subsequently Dr Baker 
made several examinations and found none between this time and the end of Januarj, when 
the boy was sent on to where I was camping on the Bahr-El-Jebel, at Luala’s Until the 
fiist week in Mareli I remained on the river and injected the patient at first every d ij, but 
gradually diminished the dose to twice a week, and I often examined the gland jiiico without 
result The boy rapidly improved from the first, got fat and onl} sufftred occasional pangs 
from over-eating I made a blood count in February, when the boy appeared quite well Blood c 


Lymphocytes “IBG 

Large Vlononuclcars Cl 

Polynuclear^ -H- 

Eonnopliiles 7 

Vlyclocytes ■< 


1000 

Jly march from Shambc to 5teshra-EI-Rek later on was rather a trjing one, and the 
boy only got his in)ection about once in ten davs 

• I have lately been informed that Dr Hodges has fount faljMln nt Condokoro further inland 

than I went 

t Stc, however note on p 1C2 (AB) 
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*8 work was I, ml a.ul with less food Im condition got lower, so that on arrival at 
vha.tonm at the oml of April I was disappointed when two trypanosomes (of an altered 
appoavmice, possibly d„o to devolution) were demonstrated in the gland juice. I at once 
egan I™' hefore, and ho again became fat and well. I heard of him as being in 

g 0 ( health till .Tnly, Irat that a monkey injcoled from his Wood shortly after Ms arrival had 
got trypanosomiasis. Dr. Balfour will, no donht, report on his subsequent career. 

It appeara to me that clirysoidine in this case controlled the disease, at any rate, for a 
time, more* easily than ursonic, trypimrolli, etc. 


Camps on Bauii-El-Jebel 

After leaving Gomlolcoro I made five camps in all on the Ealir-El-Jebel, which, 
inehtsivo of 0 days moving from camp to camp absorbed 4.9 days from Uth January to 
m Ihwh, when I received urgent order.s to visit the Ealir-El-Gbazal district. During this 
time T was clii(*fiy engaged on the pensonal examination of bloods and the securing of blood 
films together with .some worlt among the natives. 

Tn all I made some 800 blood slides and it has been a matter of great labour examining 
them. AYhiie at work in camp the thermometer was often up to 110° E. and over in the 
tent. Thi.s, together with numberless flies attacking one’s face and Myzomyia attacking 
one’.s leg.s, etc., made life unpleasant, especially ivlien it is remembered that two bands are 
required when examining a blood slide under the microscope. 

I also made a point of catching, examining and mounting mosquitoes and occasionally 
other insects. I liad also to select and store the specimens, snch as they were, brought in by 
tbe men. These, tbougli not so nnmerons as could be desired, required much looldng after. 
A few dissections were also made as well ns a few birds sldnned, but I soon found I had no 
time for the latter pursuits. As a means of collecting bloods of interest, photographs and 
other mattei's of value, I used to attend at 12 o’clock every day to see any patients from the 
neighbourhood. I regi-et to say that photographs were not successful as I had no time to 
work ndth plates, and my films were unfortunate. 

It was asserted that I sliould be able to move up and down the river in tbe gyassas, but 
I found the first quite impossible as sails were of little use and it was only possible to drift 
with the stream, perhaps not making more than two miles or even less than that an hour. 
Consequently, I made use of the steamers to tow* the gyassas as much as possible. Time was 
also occupied in going to see and in interviewing the various slieiks in respect of native 
drugs, customs, etc,, and a little information and material was collected, but tbe Baris, 
among wiiom I w-as for the greater part of the time, are tbe most ignorant, negative race 
possible, living in idleness, talring no thought for the morrow, and enduring rather than 
talcing trouble to fight against any difficulty that may arise. As a specimen of their most 
advanced ideas, I may mention a conversation I had with a sheik on the subject of the 
drought. He gave me the following information. There are bad spirits called Gleioch 
and a god called “ Dendi.” The bad spirits are under the earth. Asked if God w*as one or 
many, he said he did not know, but his wise men knew. Men stop the coming of rain, being- 
possessed of the bad spirits. Asked what would happen if these men were killed, he said the 
one that had done all the damage was at Coulin’s,- he had been in good health but after his 
imprecations could only go on all-fours and now could hardly move. At present he could do 
no harm. They were awaiting bis death wdien all would be w*eU. It w*as no use killing him, 





Natives at Camv. near 







nil OUT oi riuviLiiNO liTiiorooihi 


180 


it would make matters worse, as bt would then tomo buck utul do Jiioru dmim^m ni sonin ot!i( i 
form It appeared tliat this m igiciun wis considered to liii\o suflcrcd for his ill-doni^ iit 
the hinds of the good spirit (Although tho above answers do nut ulwujs upptiu to In 
replies to my questions they arc given us Biiokcn ) 

Everywhere throughout my Bojouni on tins river I found a fitmiiio of duni gimn, the 
harvest having been a complete failure The natives were muili imiuiatid, ispiimlly tin Uminr 
women On remarking on the emaciition of Ins woiiun to u Ihiii, Ik ixpliiiiud that tin ' ^ ' * 
men went out hunting and fishing but it ww not the custom to bung homi luiything to 
the women who were dependent on the grim, besides, ‘ A man s hi Ily m lasily tilled lull 
a woman s requires much ’ 

Bmiu-Ei-Giia/ai 

At Shambe I took amongst others tin bloml of m vtntiin i itth doing tr tnsjiorf lit I wr i n 
this and llunbek, but neither then nor subsequentlj did I find any p irasiti in tin 1 1 uj hi ml 



F«o M— DiAurc't-Huzn •itii Aztaiiat a 

blood in the transport cattle, but I was unfortunate in being imable to pres on an) wjtli t!i< 
disease at all advanced 

I saw here a natne bras-founder making ingots for future u“ out of » artridg' 1 h «nd *•»» y 
other brass objects, and I eientuallv wcuresl ino«tof lus apparatus for th* Miwnrn JIjh 

method was as follows He had a bole in the ground and a Ija'-jn-hh crufihh in it yutrotiti hd 
by charcoal Al~o two bellows of earthenware, ea<h workM b\ an«il]l/^\ 'Jlii-^ v<r' of 
the follo^ving nature a basm-like apparatus with a wid* tiiV taking origin from fin fMioni 
of it at an angle, wis covered with fkin m the imldb of wlnrh wa^' a ►lnj» of hi 1< whi'h th* 
lx)\ pulle<J up and down ThU' an mUrmiWnt draught down th' pi/>, whi h wa'' 

communicate-d to the bottom of th» fire b\ anotfnr e-irth'-nwan pijx or tnj'f Ih' 
interval lx tween thev< two a as a salve, causing th* i: !/ nnitt* it < «rr< nt of air to 

flow onlv tovrariL- the fire I vra"- inirpn-^-d to fird how «-akjI% }j< got < 'j ^ti^h 1 « it to 1 1 * It 
the bra‘“ 

Til' ingot wa^ aVmt 5 neh'-i long anl about 1 i»*'^h thnk, an 1 va* i m ’ bv yj in' g If ' 

Tfi' lal into a hoi" of the nxjni-ite shap in th« groun 1 Hi- | r 't* •< • *■‘‘-'1 of a j • f 

strong s^rsp iron, a-n-'-d for lxjxe«, tamed over djubl" Th" ojxm'or* han • "re »"r" 
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or u™ ™,.„ ,„„1 like a p^g, «».l hh anviln were hard pieces of stone. He had 

done well for lu.nsolf, as, by making braeelete, he had aequii-ed enough cattle to buy a mfe 
“ogotmtion for pnrehaso of his apparataa was a long one, and amongst other 
. ifoinmlmn he gave was a reljg.ous opinion far in advance of anytlung I had previously 
m.m He l.ougl.t the drought was duo to the evil doing of men in the neighbourhood, and 
(hat iliti goodiioas of men like liimself was not suiKcient to produce the rain. 

I left .Sliambc on 12tli ilfnrch, having received orders to locate the fly belts of the Bahi'- 
}51-Ghn;<al, take blood Aims and collect biting flies of all sorts. I had, however, to be some 
day.s at i^fcslira, to try and find some cattle likely to be suffering from pii-oplasmosis, and to 
Sturt from there on 13th April. Thus I had only time to hurry through the country, and 
that I imule the best use of my time is, I think, shown by the fact that I walked some 
400 mile.s in twenty-seven days, including the distance from point to point. Eesults, 
however, were necc.ssarily poor. 


ilAIIR-EL-GirAZAL. GlOSSIIs'A 

I failed to iind “ily” near Shambe, but had no time except to walk straight ahead. It 
Wii.s not until I reaehod Balir-jEl-Gok l]>at I found any. This was about 5 miles up 
the river from the station — uudoubtedly Momtans [Glossma ) — though there appeared to 
be none actually close to the station. Here I secured the fly, Fig. 21, p. 66, which is 
tlu! feimile of Talftau/x jtar. I was informed that all the cattle died off here last year with 
what was thought to be lung disease of some sort. Here also I found the government 
convoy, ami took the blood of the six draught cattle which looked well, but found no 
parasite. 

This tallies to some extent with what the chiefs whom I questioned at Kunbek told me. 
They said that there was u large fly between that place and Touj, winch did damage to 
cattle, and that all cattle died -at Gok. They also volunteered the information that there 
was a cattle pestilence about 5 years ago, and that at the moment they were losing cattle, 
which they ascribed to intercommunication* of cattle between there and Tonj. As “fly” 
will accomj)any cattle a long way out of a fly-belt I should tliink their story may be 
correct. 

They only eat their cattle when the latter die, as they are currency among them chiefly 
for wife-buying. Tins custom thus gives them opportunity for post-mortem examination, 
and they sjiy tliey find the heart enlarged and full of clot, and a distended gall bladdei. 
They also state that in life the animal suffers from cough and diarrhoea, with stools like 
water. 

One of the sheiks had large patches of leueoderma on his hands, which he said was due 
to his Jiaving walked over his uncle’s gi-ave by mistake. This illustrates his ideas of the 
origin of diseases. 

Before reaching Tonj, I slept the night about 5 miles from that station and secured 
another specimen of Morsitans. In the morning “ fly ” followed the caravan right into Tonj 
and into the rest-house. In the afternoon I rvanted more specimens and sent out the Uganda 
boy to catch them, but they were not to be had. Next morning I made a long march down 
the river on the left bank but saw none. Eventually I had to march back to the camp 
where I had previously found them, before I could see any. This shows how they exist only 


• The Gorernment bnUock waggon mns regularly between these places, I understand. 



REPOBT OP TBAVELEiINO PATHOt-OOlST 


191 


in pateiie'5, how they will follow a caravan but disappear again, and accounts for Iho 
discrepancies in the reports of different people as to the areas of fly-belts 

It also explains why flies have not been sent into Khartoum from Tonj itself Further, 
it has been stated that m search for “fly” on a lake or nver, all that is necessary is to land a 
boy, who can recognise them, for a couple of hours occasionally to catch a few, but these 
facts tend to show that a patch such as I have described might thus be easily missed, 
vnd also demonstrate that before declaring a country free of “fly” a very careful search 
would have to be made, which, m the case of the territory of the Bahr-El-Gliazal would tale 
one man at least a couple of years 

In addition to the above, I found another patch about two hours march on the road to 
Wau from Tonj Here (Tonj), the mamur told me the government cattle die at the rate of 
one a week, which, from the foregoing is easily explained, but unfortunately there were none 
sick at the moment for me to examine From Tonj I determined to go straight to Me&hra 
without going along the well-worn track to Wau, os I thought there «as more chance of 
finding unknown patches of “ fly ” than if I travelled where many, capable of recognising the 
“ fly,” had probably been The tr.mk, however, to Meshri, along which the government wells 
existed, was impossible owing to their being dry Hence I had to go by byeways from sheik 
to bheik according to the information they gi\e me about water 

My path lay through the following places 


■police Station 

General direction N 

■Village, Bilhega, Sheik Toujan 

„ 

ne 

Aliat 


, NE 

Cajungo, on Tonj River 

„ 

„ N 

Temporary fishing camp 

„ 

NW 

Elwaitch 

„ 

s 

Quaitch 

„ 

E 

Akok 

„ 

„ NE 

Taba 

„ 

N 

Teek 

„ 

» ne 

Depeek 

„ 

„ NE 

Lan 

„ 

„ NE 

Meshra 




Thus my road was necessarily of a zig-zag character During this part of tlie journey I 
met with no “fly,” and passed through an immense uHu^iiI arei of lery rich gras*-, affording 
forage for large herds of hne cattle The latter bad been collected from the high ground, 
which IS at this time of year parched up One evening while camping, I counted eight herds 
being driven in, averaging some 100 in each The bulls, if fattened as in England, would 
turn the butcher’s scale at from 85 to 95 stone Even ns it was, fed as they were on grass 
alone, there were some th it would, I think, weigh out ne ir those figures Tiierc was a large 
population here living in the temporary villages eng igcd in tending the cattle and catching 
the fish m the pools which were gradually drying up No doubt this part of the country is 
under water in the rams, and is probably quite free from “ fly.” 

At this time of year the natives here dry a quantity of fish for future consumption, and 
from what I saw must eat a quantity of it half rotten, but I did not see a case of leprosy, ' 
though my hurried march did not give much opportunity for observation On the other 
band, I came across two cases at Lnala*s on the Babr-El-Jebel Figs 89, 90 and 91 
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111 addition to the above three oatehpc nf “-n-, i j. i i 
following localities as infected ^ located by myself, I was told of the 

1. Nearly all the road from Wan to Tonj. 

2. West bank of Jua Wan to Koiali. 

3. Khor Dinji. 

4. Ixiver Mongo, near Tambura. 

5. 15 miles N. of Wan at Maehioahli’s. 

6. A few miles ont of Wan on road to Meshra. 

7- Pongo River. 

8. South of Tonj towards Minnobolo. 




Fig. 90 



Fig. 91 

Leprosy of Hands 


Meshra to Khartoum 

My journey from Meshra to Khartoum was without special interest, except that I 

Hippopotamus witnessed a hippopotamus hunt bi'^ natives, and as I have never seen their tactics reported it 
Hunt 1 n A • - 

may be of sufficient interest to recount here. 

I saw them first Math a stout rope attaclied to a three-parts groivn hippo., ivith 
some 50 to 100 men hauling on it, dragging him into shallov' M'ater. The rope broke and 
the beast got away, but he still had tw'o spear heads trailmg two ropes, vith halt-a-dozen 
large wooden floats attached. This coniretcmjjs gave me the opportunity of seeing liow tlicy 
put the noose on him agam. 

The liippo. ivas allowed to S'wim about for some time with the floats attached, and 
exhaust himself somewhat. His position was thus knovai, however long he might remain 
under and however little nose he might put out of umter for breatliiug purposes. 
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After a time three men in a boat paddled up to him, and as he rose one of them m the 
bows tried to throw the noose over his head, but failed several times The next time he rose 
this native jumped out of the boat with the noose held in the hands and vith the arms inde 
apart, and tried, while in the act ol jumping, to place it over the creature’s head He failed 
and scrambled back into the boat with marvellous rapiditj Nevertheless he made a second 
attempt and succeeded The essence of the matter seemed to be to get the boat behind the 
head as it came up, and the man appeared to be safe uhile in the \\ater behind it If this 
surmise is correct, safety uoiild probably he m the animal not being able to make a sharp 
turn while swimming However, I never saw a proceeding that appeared so foolhard) The 
noose was draAvn tight, and the other end attached to the cable like rope in the boat, vhich 
was paid out till arrival at the shore, where the crowd seized it and graduallj drew tlie 
ammal into shallow water, where he received many spears and eventually succumbed Tint 
the native sometimes gets the worst of it is shown by one whom I was called m to see, three 
days’ journey the Meshra side of Tonj He hod a severe gash in the chest and had been 
awkwardly squeezed by the jaws of a hippo To cure this his friends had made manj gaslies Natne 
all over him, and he was in the most hombly septic state imaginable 

Antelope Blood-Serum 

I had thought it would prove useful to investigate the action of the blood serum of 
antelopes as a curative for trypanosomiasis and in Engl vnd had consulted various authorities 
as to the best way of extracting blood from a newly killed animal so as to retain the serum 
aseptic I also received much assistance at the rinderpest camp at Cairo I had armed 
myself with an air-pump, some sterilised bottles into which to aspirate the blood and sterilised 
canulas to insert into a bloodvessel All this was very bulky I made sev eral attempts and 
after some practice succeeded in the case of three waterbuck in cutting down quickly on the coUp'> 
jugular vein and getting a good quantity of blood This was allowed to clot with the bottle 
in an inclined position and earned to camp The next ilay the serum was drawn off into 
other fltenlised bottles, and after having 4 per cent of carbolic acid odded to it was corked up 

Of couT&e, the difficulties were to carry all this apparatus about the place and have it at 
once on the spot after the \ ictim bad been stalked and shot, and then to prev ent contamination 

Two or three dissections are sufficient practice to enable one to get down on the jugular 
quickly The serum was forwarded to Khartoum, and Dr Balfour, I understand, has made 
some interesting preliminary experiments • I did not, however, get his letter asking for more 
serum until after I had left the boats and the apparatus to march across IheBahr El Glnzal, 
and was consequently unable to comply with his request 

I had hoped to take with me from Khartoum a donkej with trypanosomes m his blood, 
to make my ovvti experiments with antelope serum, but tlie authorities considered it 
dangerous to import trypanosomes into a country vvluch had not been investigated for tsetse 
fly The above would form a subject for a special investigation which might lead to 
important results, as the destruction of domestic animals m the Sudan from this pest would 
appear to be very large indeed No place of which I am aware gives so good an opportunity 
as the Sudan for thoroughly investigating these matters, the outside fringe of which has only 
been dealt with hitherto 


See p ICC t( Kf 
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Methods of 
securing blood 
films 


Technique op Blood Examinations 

Slides were kept in pure lysol, and after a time carefully n-aslied and placed in tie 

boxes where they were to be stored when Aims had been made. Any dulling of the surface 
ot the glass improved the film. 

In the case of mammals it was comparatively easy to secure good blood films, hut in that 
of birds, reptiles and fish, there was considerable difficulty. Unfortunately, oiving to an 
error in the despatch of my outfit, I had to rely on my 12-bore with No. 8 shot only, and 
if a smallish bird was shot it was usually quite dead, and the cutting off the head on thJ spot 
yielded but little blood. At first I had a man carrying test tubes of citrate solution, but I 
found it very difficult to have him on the spot at the moment I ran to pick up the bird. 

Later I hit on the plan of carrying three or four 3 inch by i inch specimen tubes in the 
waistcoat pocket, which appeared quite satisfactory. 

In addition, I always made one or two slides from the blood direct. x 

In the case of fish, after being held up by the tail to allow all water to drain out, the 
large artery suppl}dng the gills was cut, or in the ease of a small fish decapitation was 
performed. 

Slides were always used for films to the exclusion of cover glasses, they give a larger 
area and necessitate much less time and care in making the film. They were all stained with 
Leishman’s stain in troughs of the size of the slide, film downwards, thereby avoiding deposit. 
If any deposit occurs I find it easily removed by leaving the slide in xylol 30 minutes 
to 2 hours and then wiping gently with a small bunch of silk handkerchief and rinsing again 
in the trough. 

Citrate appears to mix with the blood of birds and fish quite differently from that of 
mammals, malring a glutinous mixture much more difficult to manipulate both in the 
centrifuge and in mailing films. 

Before inaking any similar expeditions I hope to conduct experiments with a view 
to finding a better medium. I varied the strength of solution, but found none really 
satisfactory. On the other hand, on returning home, I found that slides that had been 
made a long time ago, and had endured a high temperature, stained much more easily in the 
case of birds and fish than in that of mammals. 

The system of making thick films and deheemoglobinizing to detect extra-corpuscular 
parasites is not successful with bird or fish bloods, in consequence of. the mass of nuclei which 
prevents anything being seen. 

There is also a difficulty which seems to be due to the temperature at which one works. 

It is that when a film dries quickly the cytoplasm of the red corpuscles becomes often filled 
with little blisters, and this obfuscates anything else contained therein ; so far, I have not 
found any way of avoiding tliis when films are made in the middle of the day. 

The citrate difficulty also caused a difference in centrifugalising. I have been much 
disappointed in examining films for extra-corpuscular parasites that I Imew should exhibit 
these, and that were made from the usual layer {i.e., the layer just above the erythrocytes 
usually occupied by most of the leucocytes) for them in the case of mammal ^ lood. 

I think there is no doubt that this layer differs in bird’s blood, and owng to viscosity 

does not lie at the same level. . 

It is a matter of great regret to me that there was no time for systematic dissection 

and the obtaining of the blood from the heart, etc., in a pure state, and the examina ion of 
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a 'ienes of hanging drops, nor for cultivation of trypanosomes and other such investigations 
In consequence, most of my results are merely token from stamed hlood films, ^hich however, 
often included blood that had been allo\sed to stand in citrate for various periods Mith a 
new to detect de\elopment This howeoer, is a poor substitute for watching them on o 
worm stage 

I deplore the absence of further opportunity to verifj and work out the indications manj 
of the«5e matters give 

Sources of Blood Collection 

About 750 films were brought home in addition to those examined “ in the fresli ’ 

These were made from the blood of — 

55 human subjects 

118 other mainmaU 10 vaiieties 

69 birds, 22 varieties 

33 fish 8 varieties 

6 amplubia 4 varieties 

18 sheep ticl s 

Normal Fish and Birds Blood 

The bloods of birds and fish have a number of pecnhanties of their own of which I 
have failed to find any description, so that I here note some of them 

1 The red corpuscles appear to alter os soon as the blood is shed, that is to sij, all Peculiar 
slides show more or less the following phenomena The majority of the erythrocytes stain bLds'^df 
in the ordinary way, exhibiting a violet blue nucleus, and if the Leishman stain lias been well 
managed, a red cytoplasm, though the 1 vtter colour is often not easy to obtain in slides that 
have been kept for months at a high temperature In fact, tlie cytoplasm not unfrequentlj 
remains blue unless special trouble is taken A slide with the majority of erjtlirocjtea 
wholly stained blue (as well aa those with red stained cytoplasm), will show a number of 
other red corpuscles stained thus — 

1 The nucleus red, the stroma a very deep purple (Plate XVl , b) 

2 The nucleus red, the plasma lightly Ktamed red (Plate XYl,c) 

(Many of these are round with a round nucleus) 

3 Many free nuclei swollen, stained red, and with ragged edges 

(Plate XVI , g A h) 

Again, the whole of the above process as far as the nucleus goes, maj be carried on 
inside the corpuscle before bursting, and m this case after becoming reddened, and a kind of 
growth taking place, the nucleus continues to dismt^rate until it is a ragged mass All 
the above changes are shown in plate XVI, d to f, and are much exaggerated when 
the hlood has stood for an hour or two mixed with citrate, the most extreme case showing 
nothing hut these swollen and escaped nuclei I consider that these changes occur in the 
blood between the time of its being shed and of its being made into a film Emlotbclml 
cells from the capillaries are also fairly often seen m the films (Plate XVI , k ) 

In a slide of marabou stork’s blood (containing Jfaltenduon)^ I found some cells winch Marabou 
are probabl) an earl) form of erjthrocjie, either passeil prematurelj into penpheral blood or 
subsequent!) changed The cytoplasm is contracted nearl) up to the nucleus on each side, 
with a small vacuole at each end The nucleus is swollen and fiattcued Plato XY[ , i 
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Parasites 

found 


There are also a number of deeply blue and purple stained objects, about 3-4 p in diameter, 
often to be found in gi’oups, which may be leucocytes or (as was suggested by Mr. Mnir) 
who drew them) undeveloped erythrocytes. Plate XVI., j. 

The polymorphonuclear corpuscles are remarkable for the variety of their granules. la 
Plate XVII. vdll be observed three varieties in shape, small round, ovoid and rod-like, 
together vdth transitional shapes between these two extremes. There is also a form with a 
round nucleus and granules of various sizes collected often to the periphery, these usually are 
basophile and stain a deep blue-purple though rarely they appear as eosinophile Plate 
XVII., c. 

A mast cell is represented at e. 

There are lymphocytes of much the same appearance as those in human blood. 

Contrary to the usual teaching, I find 4'' object lens sufficient when searching for tie 
trypanosomes in the blood of the averaged sized bird and fish, and for trypanosomes and 
Haltcridium in mammalian blood. This, of course, is a great saving of labour, but is only 
satisfactory when the observer knows exactly what he is looking for. 


SumjMArt of Parasites Foum > 


Trypanosomes were found in the mule, four species of fish and two species of birds, as 
well as in the case of human trypanosomiasis akeady mentioned. 

The blood of the shilbaia {^Schilhe mystiis, Exifropiiis niloticus) was frequently examined 
■svithout success, and two specimens of the karesh fish [Mormyrus) with the same result. 

Mlarice were found in five species of birds, HalUridium, in eight, and a new Smmamaha, 
somewhat resembling H, Eiemanni, in one. 


Halteridium 


Wheatear 

(Saxicola oenanthe) 


Filarae 


Guinea-fowl 


Trypanosomes 


Mule 


Protozoon 


Karesh fish 
[Mormyrus) 


HEemamocba 


Qninea-fowl 


Marabou Stork 
{Leptojplihis crumenifcnis) 


Vulture 

{Neophron pcrcnopteriis) 


Bagnm 

(Bagcus bayard) 


Kite {Melvins ccgyptus) 


Red-breast Shrike 
{Laniarius crucntus) 

Bed Hawk 

{Aceigntcr rujivcntris) 

Brown Ibis 

{Hagcdasliia hagedash) 

Koran {Lissolis harllandi) 


Shrike 

{Laniarius cxcubilorius) 
Hornbill 

{Lophoceros nasutus) 
Marabou Stork 


Gargur 

[Lyiiodoniis sciidtj 


Noke {Mugil) 


Dabib (fresh only) 
(Pohjlderus) 

Bod-breast Shrike 
{Laniarius crucntus) 

Vulture 



Guinea-fowl 

{Nunvidn pHlorhyncha) 

' ~ TT „ Lp verv liable to blood parasites, as 

The guinea-fowl {Numida ptUorhyncha) seems 

in one slide I found Halicridixm, an Sawawce m ^ j^fuir wlio inad(; 

o,ie. delineated in ^ ^ 
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It would appear to consist of a sheath pointed at each end which contains protoplasm 
segmented into two or more portions 

In reference to the Haltcridimi found m this bird, the development of the parasite is 
but small, and the number of corpuscles affected scanty, and it has occurred to me that the 
appearance may after all not be HnltcruHwi^ but the commencement of the growth of this 
ffcimnmieba, though the simultaneous occurrence of H zicmanni and Haltcndinm has been 
previously reported 

Tiupanosomes 

Hate XVIII d Trypmosomes found in the Noke (iVupif) fish, measure on NokefisV 
an average — 

Length, 50^ Glredtest breadth, -l/j. 

Length of flag, 12p 
Nucleus, 4/t in diameter 
Centrosome, 5>t from end 
Corpuscles 12 to 13/i 

This fish has a gizzard and is a species of gray mullet 

Trypanosomes were found in the dabib {Polypteun) fish when examining the 
unstained blood on three occasions, but no stained specimen was secured Dr A Laveran 
informed me that this was not an unusual occurrence* owing to the parasite being rolled 
up aud hidden by the corpuscles 

Plate XVIII a The trypanosome found m the bagara fish [Bagexts bayard) Bagaraf 
measures — 

Length, 51 to 58/« on an average Greatest breadth 5y 
Length of flagellum, 8^ 

Nucleus, 3/t m diameter 
Centrosome from end, 2/* 

CorpuscleN, 9 to 12/* X 5 5 to 6 5^« 

Plate XVIII b The trypanosomes found in the gargur fish [LynoJonhis schal) Gargur 
measure on an average — 

Length, 24 to Greatest breadth, 2 5^ X 4^ 

Length of flagellum, 8 to 10/* 

Nucleus, 2/t X 3/* 

Centrosome, from end, 5/* 

Corpuscles, 11 to 12;* X 6 to 7/* 

Plate XXI a In the blood of theharesh fish {Mbtmyivs) a deeply stained organism Karesh 
was found, measurmg 70/* in greatest diameter, and resembling some protozoon , {forammifera ?) 

It is nearly circular and its protoplasm arranged in a vortex-lihe depression, has a circle 
of ciha It IS probibly a contamination from the gills, or the alimentary canal The 
organism is plentiful, and from the way the fish was treated I think it highly unlikely 
that anything off the scales could haae got into the blood It is more likely a parasite of 
the gills and as trypanosomes have been found by scraping these wth a spatula, it is worthy ' 

• Since writing the above I find N 0 T 7 and McNeal report this as al-so their esponcncc They tell of a caaaij 
enmmed for 11 diys in Buccc'^sion when trypnnosomes were fonnd in the fresh blood md none in the stained 
and on its death 7 slide films were examined in vain for 20 hoare, though the hearts blood reicaled them 
In quantity 



Mule 


Vulture 


Red-breasted 

shrike 
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of record, seeing that the life-history of trypanosomata is unlmoivn. It ivill be remembered 
that Lmgard has infected a horse by introducing trypanosomes into the alimentary canal 
anti It IS dimcult to see how fish can be otherwise infeeted.'^' ’ 

The trypanosomes found in the mule appear to be T. dimorpJmm both long and 
sliort forms being found, and a trypanosome resembling T. nanum. As these ivill be described 
by Dr. Balfour it is not necessary to give measurements, etc. The blood of 6 mules 
examined on board the steamer returning from Meshra-El-Eek from the war expedition 
all contained the above in more or less quantity. The blood of a mule examined just 
before death was crammed witli them, four or five under the field of object glass with 
No. 4 eye piece, being common. It was remarkable that many of the animals appeared to be 
in good condition. 

Trypanosomes were found in two birds, viz., the common vulture of Egypt (Neophron 
pcrcnopferKf;)^ and tlie red-breasted shrike (Lmnariiis cruentus ) ; the}’^ appear to be exceedingly 
sparse in the periplieral blood of these avians, and there was no time to do more than examine 
tliis. Thus I only discovered two stained specimens in vultures, though I have examined a 
large number of slides from 10 different birds since my return. In the fresh, however, I saw 
them in 4 birds. In the red-breasted shrike I only found one specimen in three birds shot, 
and none in the fresh. 

Plate XVIII., e. and eh The vulture trypanosome (Neophron piercnopterus) measui’es : 

Length, 58 to 60^i. Greatest breadth, 4 to 5/i. 

Length of flagellum, lOyu. 

Distance, centrosome to end, 7/<, 

Nucleus, 21, X 

Corpuscles, 12 to 15 p X 5 to 6/f. 

The undulating membrane is only well marked in one of the two specimens found, and 
assumes the regular criulded shape common to Trypanosoma avmm. There is a vacuoloid 
appearance in both specimens ; that in Plate XVIH. e. bulging the blunter posterior end, while 
that in f. does not alter the shape of the outline. It is V shaped with a small tongue of 
protoplasm projecting into the apex. The centrosome can only be seen in eh and that very 
indistinctly. In e. there is another spot (circnlar) unstained, rather nearer the anterior than 
the posterior end. The posterior end has a short flagellum 4/x in length. 

The specimen tapers from both ends, and the posterior appears to have a flagellum as 
well as the anterior, some long. So different are these two organisms that it is a question 
whether they are identical. It will be noticed that these measmements are greater than 
those of the Trypanosoma avium previously described by others, but about the same as the 
larger form described by Novy and McNeal, in the article referred to above. 

Plate XVIII. c. The red-breasted shrike (Laniarius cruentus) is a black bird ivith a 
red brelst, about the size of the English blackbird. It Hves in the thickest bush it can find, 
feeding on the ground below. Only one specimen of trypanosome was found, which 

measures : 


Length, 28 y. 

Length of flagellum, lOy. 
Nucleus, 4/i. 


Greatest breadth, Sy. 


* Sambon, hotvever, has referred to flies feeding on Nile fish and Laverau has suggested the infection of fish 
bv means of the lice parasitic upon them.~(A. B.) 
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Centrosome, which is rod shaped, to end, 
Corpuscles, lO/i to 12ft x 6 to 7/i 
I am unable to identify this with any trypanosome already found 


Filabi^ 


The Filanct here described are all embryos and were found after staining the blood for 
trypanosomes, the discovery of which was my mam object m makmg these shdes 

In Lamm excuhitorim only I searched for the parent worm, having seen embryos m 
the fresh blood, but failed to find them 

None of the six embryos here described appear to have been previously found, though 
two of them somewhat resemble others mentioned belpw It would appear that there are an 
enormous variety of unstudied Filarm m birds m all climates 

Plate XIX, h In several specimens of guinea-fowl blood {Numtda ptilorhyncha) a Guinea f 
Filana was found in quantity, 80 to 100/t long, and 3 5/i broad, having the appearance of a disc 
necklace, or artificial serpent, as sold for a toy (Plate XIX, b), the granulations being 
arranged in disc-like sections which project on each side with great regularity 

These Filana: are often arranged somewhat in a circle, and not as in the illustration 
(which was chosen as a specially fine specimen) , they taper at the tail end to a fine extremity, 
while at the head the taper is much less, and the end bluntly rounded There is a 
translucent spot at this end, and the stained cell nuclei finish in this spot m two divisions 
after bifurcation There is no sheath, but there is a highly refractile translucent containing 
membrane There are four spots, two of which only are constant This Filana much 
resembles the description of F caUiOaremn in the report of the expedition to Nigena by the 
Liverpool School of Medicine, except for the regulanty of the granulation 


Spot 1, at 24 3 per cent of length 
Spot 2, at 33 4 „ 

Spot 3, at 59 3 „ 

Spot 4, at 80 5 „ 


Often absent 
Constant 
Constant 
Often absent 


Plate XIX , a Another Filai la in the sjime slides has the tail end tapered and pointed, 
while the head end is slightly tapered but bluntly rouuded It has a sheith nearlj double 
the length of the filana In the stained specimen the he id is pushed to the furthest 
extremity of the sheath, the excess of which trails behind The sheath stum's a deep red 
colour, making the protopl ism within look purple As a rule the Ai/oi m hts fairlj straiglit, 
without much undulation It has a containing membr me, the contents of which appear to bo 
segmented at the tail end and granul ir at the head end 

The length is from 48 to 85/. bj 3 8/. There are fi^e spots of which three are 
constant At the head end there are two clear spaces, the more anterior of which is at the 
extreme end, communicating with the other by a narrow channel between two sides formed 
by the splitting of the mass of the cell nuclei This is probably an erabrjo which has not 
been previously described 


Spot 1, at 11 2 per cent of length 
Spot 2, at 34 1 M 

Spot 3, at 53 9 » 

Spot 4, at 77 3 » 

Spot 5, at 90 5 >» 


Often ah-vent 
Constant 
Constant 
Constant 
Often absent 
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Ph.to XIX c. In the common vnltm-e (MojAvn p„cnopt.„,,) » single fflaria was 
found 111 tho Wood, also ot the disc necklace variety, though this arrangement of granulation 
IS not so well marked. It measures 120 /, by 3'2 g in breadth. The illustration shows 
two curious huge hyaline structures at about the middle of the parasite, which wopld 
apparently distinguish H from any described variety, but it is unsatisfactory to make 
dedncHons from one speoimoii. In another bird a single specimen (160 /. in length) of some 
lihirirr was found, but too luucli buried in corpuscles to describe. 

Pluto XIX., c. Ill the shrike (Lanim (kvcnlntbrius) a Filaria is found, 75 to 205 // 
long, with blunt ends, and about 3 to 4 at broadest part. It takes the stain very badly, 
with a rather hyaline appearance, but is slightly granular. Especially granular areas 
occur around two spots, which are faiidy constant, at 30-3% and 60-77o of its length. 
Other spots sometimes occur hut not at regular intervals. From its outline it would appear 
to liave a containing incnibrane, but no sheath. 

A Fih.no was four times seen in fresh specimens of this blood, wliich differed from the 
above in being about 200p long, and broad, having one end of a pointed shape -with a shoulder, 
while the otlier end tapered somewhat. Unfortunately no stained specimen was obtained 
although 31 slides in all of the blood of this species was examined. Movements were both 
wriggling on its own ground and advancing across the field. There was a V spot near the 
middle, witli grannies posterior to this. 

Plate XIX., (1. Only one siieeimeii of the hornbill [Lophooeros nasutus) was shot, 
and in the blood was found a Filaria, 65 to 105/i long and 3p wide, vith one pointed and one 
round end, and with disc-like granulations but no sign of sheath. This is probably identical 
wth that found in JVninida pfdlovhyncha. 

Plate XIX.,/. In the marabou stork (Leptoj^tilun crinnmiferas) a Filaria was found 
70 to 104/x by 3p, taking the stain badly and faintly granulated, round at the head end and 
pointed at the tail. The granulations divide at the head end and terminate in a bay 
leaving a portion unstained. There are three spots all constant. There is a hyaline 
containing membrane. 

The first spot at 26-63 % of length consisting of a transverse bar. 

The second at 38‘71 % of length. 

The third at 60-14 % of length. 

This somewhat resembles an embryo Filaria found by Dr. G. C. Low in the Java sparrow 
which he lias kindly shown to me. 


Xew H^mamceba 

Plate XX. An Hmmammha was found in the blood of the guinea-fowl (Numida 
ptilorliynclia) which somewhat resembles 11. ziemanni. There are two varieties probably 
(as in Haltericlium), male and female, the former hardly taking the stain, while the latter 
takes on a very deep blue colour (even when the blood elements generally aie so g y 
stained as to hardly exhibit any colour) and shows itself to be markedly granulai. lere ar 

in some cases two more transparent portions, one on each side of the centie o f + ’ 

which in the male especially are dotted with chromatin spots. The paiasite is rom 
20/x long and about 5/^ broad, in addition to which the ends of the corpuscle are drawn ou 
each sometimes being as much as 10^ in length. The female parasite as it gr , 
alters the shape of the corpuscle, pushing the nucleus of the corpuscle on one si e, w i e 
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ends of the * * * § contdming membrane of the corpuscle are dra\vu out to the fine&t filament, so 
fine m some instances that a flagellar hke appearance is caused The contents of the 
corpuscle appear to be under great pressure At first the whole is crescent shaped and 
uniform m outline later the pressure against the nucleus creates a lobe in the middle with 
an expanded portion bulging on either side, beyond these again are the drawn out ends and 
flagellar like terminations of the corpuscle So close does the pirasite he against the 
corpuscular nucleus that it cannot be distinguished as a separate entity The nucleus of the 
parasite presents some difficulty In some cases it appears as if flattened and pushed Jiard 
agamst that of the corpuscle the line of demarcation being difficult to detect , in others the 
staining is so similar to the rest of the parasite that the outline is difficult to detect 

In several instances two of which are illustrated in Plate XX the parasite is seen 
pushing a portion of itself through the contoramg membrane of the corpuscle and appearing 
as a globular hernia 

In one of these the corpuscular nucleus is also being extruded anl appears to the eje 
as if included in the parasite in another the globule is found at the opposite side and 
again in other bpecimens the extruded globule is s>een arising from either end of the 
parasite It is possible that this is the commencement of the globular form described by 
M Laveran in the case of Ziei tain or the process might be one of ordmarj fi-sion or eien 
perhaps a pathological state induced by shedding of the blood and spreading it out ns a film, 
though I do nut thmk the latter hi ely 

It 18 to bo noted that Laveran and Lucet (L Academic de Sciences 30th Oct 1905) 
speal of the nucleus being expelled from the corpuscle by II<cmamccha telitta + 

There is a long narrow form Plate W e without any visible nucleus corpuscular Long 
or otherwise which may be the parasite after parting with one of these globules 

It will be remembered that Schaudinn has state 1 that tins par asitc has a tryp ino-'Ornatic 
stage (as well as Haltei idiuni) and that m that form it attaches itself by its posterior end 
to an erythrocyte wluch it then draws into itself He asserts also that after it has digested 
the plasma the nucleus is pushed off to one side as an elong vted halter shaped bod} , 
eventually to be thrown awa} as waste This however, is combated by No\y and 
McNeal J who shoav that trjpanosoraea are ver} common in birds and believe that the 
occurrence of the two parasites in one blood is fortuitous (viz H •zcinan«iandtr}panosomes) 
Although ra} specimens tend to show that the parasite is endo corpuscular, }et it is hard to 
explain why the ends of the containing membrane of tho corpuscle should be drawn out to 
fine points even resembling flagella The suggested passage through a capillar} is an 
insufficient explanation 

The description by §Laveran and his illustrations as well as those of ]]Schaudmn, show 
in the case of ^icmaniii the nucleus of the corpuscle flattened out being elongated to at 
least four times Us normal length so that the ends surround tlie p ir i'«ite , in tho ca«o of 
my films tho parasite surrounds one side an I both ends of the corpuscular nucleus, 
projecting m most cases be}ond it at each end to an extent equal to tho length of tho 
flattened nucleus 


• Containing membrane u a term only oicd for the purpose of description, though those who argue that 
such a membrane docs not cvist should examine this class of apecimca 

I S nee writ ng ti c alwve 1 have found spccimcas with the {,lol nlc Just freed from the element Plate W 

J hiovy and SfcNcal Journal of Infections Diseases Chicago l«t ararcli 1905 

§ <500 (Ic Biol ICth aiay 1903 

J \rbcitcn aus dem Kaiscrlichen Qos indbestamte Band W Heft 3 1004 


202 


REPORT OP TRAVELLING PATHOLOGIST 


Human blood 


Blood of wild 
mammals 


Specimens 

secured 


It would appear therefore, that this parasite is not identical with H. Ziemmini, but is 
a new species, Br. Laveran has Idndly examined it and considers that I may safely treat 
il us sucli. Dr. Balfour lias suggested that it be provisionally named H. Ncavci. 


Mammalian Blood 

Ihe investigations made in respect of mammalian blood yielded negative results, 
except in the case of malaria in man, and trypanosomes in the mules from the war 
expedition. 

Man . — No extracorpuscnlar parasites were found -with the exception of the trypanosomes 
ulieady mentioned in the Uganda boy. Nearly all the children’s blood examined, contained 
a few tertian malaria parasites, and these were also present in a few of the adults. At the 
hospital in Tanfikia the blood of six soldiers was taken, in which the typical tertian parasite 
was found, and one with both tertian and quartan. 

All tlie men, except myself, in my expedition, were down from time to time -with malaria, 
but answered at once to quinine treatment. 

I examined a large number of slides of blood from the antelopes and other ndld 
mammals that existed on my line of march, but found no parasites in the peripheral blood, 
eitlier in the regions of the Glosdna morsiians, or elsewhere. I strongly suspect that the 
main reservoir of uagana exists in the young of these animals, exactly as malaria does in the 
}'oung of the human being.* It is reasonable, I think, to suppose that the infection takes 
place early, and tliat the adult attains a large measure of immunity thereby. It is unlikely, 
but possible, that young calves might have more resistance than older cattle and might acquire 
an immunity in the same way. An experiment with a few young calves, donkeys, etc., might 
easily be made in Khartoum. 

Amongst the animals examined Avere; — 


Kongoni, 

Oribi. 

Dog. 

Water Buck 

Bush Buck. 

Bat. 

Sheep. 

Ox. 

Hippopotamus 

Donkey 

Mule. 

Tiang. 

Goat. 

Beil. 

Wild Pig 

Wart Hog. 


Insects 

A collection Avas made, hnt not in the quantity I had hoped, in consequence of my 
liaving to attend to blood Avork, and being unable to make the natKes collect. 

This collection Avas more than half destroyed in its transit to England, but there still 
remains a residue of which I hope to render an account in time for the next 'Laboratories’ 
Eeport. I hope also, to include details as to a private collection I made the year before. 


Diptera 


The folloAving Diptera in good condition were secured. Although a few others were 
obtained they were much damaged in their transit to England, and are useless for description 

1. Tobaiius dorsivitta or 'virgcd'iis (Austen). 

2. Tabanus par. 


* Koch hjiB again dia^vn attention to the 

to recently has suggested that a special developmental form adapted for the tsetse ny may y 

* /I T-\ A 


PLATE XN 
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3 ChmopsdiitMChpmnis , , 

4 D,1 also kno^mTIgomK tat 

5 M.clme,c.,!,,ah,leola, Fabr Ihc Congo floor Tnaggot flj 

Mr Ansten o{ tho British Museum km.llj numd these tor me (! ,* PP 53. 50, 

nd 86) 

Mosquitofs 

mile camping I caugW a Urge qumtily.bul there iias hnrilly nnything else among 
them than Man,oma nmformts and .1/y--o».y.« /,mr.la. together mth a ten Cellm 
nhmnm, Tamiorhmehu’ temtx ond Pyrelvphomi. coiWis 

While on the steamer, however, I eecnred a miinbet ot males Tlio "set'ier was 
nnusnally cool, and the sterner sex was much more in evidence than the female They were 
reteriedto Mr P V Theobald who has included them in his report The most interesting New 
appear to he two new obseure Oidex’ and the male ot MyMnym mh, which had not been 
previously captnred I have now made several journeys on the steamboats on the 
Bahr El-Jebel and And that for variety they an, tor the best plate for cdlecling mosijnitocb 
as one seems to tap new tribes from night to night This ought to give a good opportunity 
for the laboratory collection 


I^LANTS 

A. very stnall collection, was made, and of these only three have reached me They were vatue 
all Used for medical purposes among the Ban as mfusions One village, however, would n^e 
them for one diseise, >Yhile la the ne'^t, one found the sime pl^t being used for anotlier 
purpoR© Professor E M Holmes, of the Plutmaceutic'il Society, Ins hindly promised 
to give me some information about them which I hope to detail later 


MbBIQINE, SuKGEBY, ANTHKOrOMETIiY 

I have little of interest to report, as the native was, I have said abo\ e, unwilling to 
submit to any prolonged treatment At the same time I kept a journal of these matters, and 
hoped on studying it to have been able to make some rcraaiks of more or less interest It 
has however, never reached me jn England, and I feai, has been lost 

From memory I may say that I found tubercle to be nfe among the natives wherever 
I went and all the lung complaints common m Europe Lesions, which in England would Comm 
be attributed to sjphihs, are also very prevalent I saw lymph scrotum, cases of 
acute rheumatism, actinomycosis and leprosy Hydrocele was one of the commonent 
diseases I was called on to treat 

In matters surgical there were many things of interest, chiefly due to the non treatment 
of injuries, etc , and their arriving at a stage which 23 never permitted m civili&ed parts 

I saw a female of about twenty-five years nith an enormous nmbibcal hernia quite as 
big as a full sized football, contaimng the greater part of the intestines I met her carrying 
a load on her head quite comfortably She said it was congenital, that it did not incommode 
her, and would not hear of any treatment, even jf it were possible 

Tliere is a ivide field for the study of disease among these natives, large numbers of 
whom are treated at the hospitals attached to the nuhtary, and other posts on the river 


• Named bj Mr KieobaW Culex nl>iwtu$ and Culcx neava 
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Anthro- 

pometry 


It strikes one at once how much might be learnt if only by the study of the blood in 
the diseases of these men, about whose habits of life it is not difficult to acquire information. 

I still hope to recover the above journal in wliich I recorded measurements of a good 
many natives on the Bahr-El-Jebel. 

What strikes the eye is the length of leg in comparison to that of the trunk, and a very 
narrow pelvis, observations which the measurements seemed to confirm to some extent. 

Tlie children up to sixteen years of age, especially the females, have a marked lordosis 
in excess of the white races, suggesting that the erect attitude was attained at a later period 
by them than by us. 

Conclusion 

In conclusion I have to tender my thanks for all the courtesy and help I received at the 
hands of those I met both at Khartoum and up country, which did much to relieve the many 
disappointments and difficulties encountered in my endeavour to achieve some success in 
this expedition. 

As in many expeditions I have previously made I return with the feeling that had I 
better known the country and circumstances, I could have done twice the work at half 
the expense. 



IIAft X\J 



Lnk ow a Pfc l ai I Ob e. v I- a I ku I lia os 
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It strikes one at once how ninch might be learnt if only by the study of the blood in 
the diseases of these men, about whose habits of life it is not difficult to acquire information. 

I still hope to recover the above journal in which I recorded measurements of a good 
many natives on the Bahr-El-Jebel. 

What strikes the eye is the length of leg in comparison to that of the trunk, and a very 
narrow pelvis, observations which the measurements seemed to confirm to some extent. 

The children up to sixteen years of age, especially the females, have a marked lordosis 
in excess of the white riices, suggesting that tlie erect attitude was attained at a later period 
by them than by us. 

Conclusion 

In conclusion I have to tender my thanks for all the courtesy and help I received at the 
hands of those I met both at Kliartoum and up country, which did much to relieve the many 
disappointments and difficulties encountered in my endeavour to achieve some success in 
this expedition. 

As in many expeditions I have previously made I return with the feeling that had I 
better known the country and circumstances, I could have done t\vice the work at half 
the expense. 
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WELLCOME RESEARCH LABORATORIES, 
GORDON COLLEGE, KHARTOUM 


BV 


WILLIAM BEAM MA MD PIC PCS 


The following is i summary of the anal>s€8 and examinations undertal en in tiio 
Chemical Laboratory froni October 1904 to the 15th of November 1905 — 


Riier Waters 

42 

Well Waters 

15 

Grains 

20 

Milks 

IS 

Dried and Condensed Milks 

b 

Oils and Fats 

4 

Beverages 

3 

Salt 

G 

Gums 

14 

Drugs etc 

9 

Rubber 

3 

Urine 

4 

Cilculus 

1 

Arrow Poison 

1 

Soils 

4 

Fertilircrs 

o 

Lime 

7 

I imestones 

21 

Other Minerals and Ores 

21 

Miscellaneous 

3 

Total 

207 


^umn ary 
Analyses 
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Kay 

Dec 1 

1 Jan 

1 Feb jMafich^ April May f June July 

Auc 

Sep 

Oct 

Not 

Solids in suspension 

8T74 

74 02 I 

70 84 

1 67 00 1 44 00 

46 19 1 42 20 48 00 74 7* 

142 6* 

164 ! 

3-00 1 

44-00 

Solids in solution 

lUOQ 


160 00 

1 lm4o 

'l96 00 jl99 00 



110 00 

142-00 

‘‘Free Ammonia" (NHj) 

00^) 

0 012 

0 020 

0 020 

1 002J Dtri 



0016| 

0 019 

“Albuminoid Ammonia” (NHj) 

0 240 

0 212 

' 0 340 

0290 

0 260^ 0 300 

1 


0 2C0 

0-2«4 

Oxygen absorbed in 10 minutes 
at 100'’ C 

n d 

6 76 

1 

6 14 

1 SSI 1 

B 00 B 70 ' 



6 00 1 

B 40 

Nitrites (N) 

none 

none ^ 

none 

1 none 

none none 



none | 

none 

Nitrates (N) 

0 08S 

0 070 

^ 0 094 

1 1 0 091 

I 0 0»9* 0 089 




0D«9 

Carbonates (COj) 

49 92 

91 00 

1 47 60 

1 6460 

90 48 1 94 00 



44 23 , 

, 44 60 

Chlorides (Cl) 

4 SO 

494 

I 4 39 

9 14 

1141 1 1140 1 


4 48 1 

1 4 48 

Sulphates (SOi) 

none 

none 

^ none 

1 094 

1 00 1 -2 


non. ^ 

none 


/ 


Bt>uc Nile 



1 1904 




1904 













1 Nov 

Dec , 

1 Jan 


1 Marcb 

April 1 May 

June Jul> Aug 

Sep Oct 

No» 

Solids in suspension 

97 49 

19 42 

6 61 

400 

6 94 

64 

1 0 

7 0 472 0* SSI 8* 

1100 

66 0 

Solids in solution 

lOSOO 

109 14 

119 00 


120 00 


190 00 

138 00 ! 

iio-o 

103 00 

“ Free ammonu ” (NHj) 

0010 

trace 

0 008 


00^8) 


0 030 

0 03- 

016 

0 014 

• Albuminoid ammonia ’ (NHj) 

0 140 

Oil! 

0 074 


0160 


0160 

0 issj 

0 169 

0 198 

Oxygen absorbed in 10 minutes, 
at 100’ C 

n <1 

i 

170, 

, 080 


064 


0 84 

0 69 

3 6.8 

2 » 

Nitrites (N) 

none 

nonel 

i none 


none 


none 

none 

mne 

hine 

Nitrates (N) 

0 030 

OCT" 

0 018 


00»9 


0 080 

0 0.84^ 

0 010 

0 093 

Carbonates (COi) 

40 64 

41 40 

1 47 48 


64 60 

j 

6 * 09 

49 69 

' 44.82 1 

40 2S 

Chlorides (Cl) 

i 64 

1 46 

1 40 


2 68 


4 51 

7 70 f j 

! ='■‘1 

i 66 

Sulphates (SO<) 

4 98 

1 s to 

700 


723 


700 

7 69 1 j 

1 4 97 1 

.«> 


DvtcrmimtBoa tnade bj TI IL Fncdrichi 
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Suspended 
matter in Nile 
waters 


More complete examinations were made on tlie following dates 



WHITE NILE 

BLUE NILE 

Dec. 20th, 
1904 

Jan. 12th, 
1905 

June 4th, 
1905 

Dec. 20th, 
1904 

Jan. 12th, 
1905. 

June 4th, 
1905 

Solids in suspension ... 

65-00 

74-00 

49-00 

16-50 

6-00 

7-00 

Solids in solution 

165-40 

160-00 

198-00 

110-00 

115-00 

165-00 

“ Free Ammonia ” (NH 3 ) 

-015 

-020 

•023 

trace 

•006 

•032 

“ Albuminoid” (NH 3 ) 

-280 

•340 

•300 

•098 

•075 

•198 

Oxygen absorbed at 100° C. in 10 minutes ... 

6-55 

6-15 

8-70 

1-40 

0-80 

0-89 

Nitrites (N) 

none 

none 

none 

none 

none 

none 

Nitrates (N) 

-085 

■0^5 

•089 

•020 

•015 

•054 

Chlorides (Cl) 

4-90. 

5-39 

11-50 

1-65 

1-50 

4-70 

Carbonates (CO 3 ) 

52-80 

57-60 

94-00 

42-00 

47-45 

59-89 

Sulphates (SO 4 ) 

none 

none 

1-22 

5-40 

7-00 

7-69 

Calcium (Ga) 

12-30 

13-20 

20-96 

18-40 

21-81 

25-53 

Magnesium (Mg) 

3-81 

3-98 

6-49 

4-37 

4-65 

5-89 

Sodium (Na) 

22-70 

23-40 

36-89 

5-57 

6-01 

7-81 

Potassium (K) 

9-14 

8-90 

14-27 

1-40 

1-52 

1-90 

Silica (Si Oj) 

24-00 

25-00 

21-00 

26-00 

24-00 

23-50 


The proportion of CO 3 recorded represents simply the measure of the alkalinity determined by direct 
titration with acid. 


Solid matter in suspension . — For more ready comparison, these figures have been 
tabulated separately as follows : — 



WHITE NILE 

t 

BLUE NILE 

November, 1904 

82-7 

57-6 

December „ 

74-0 

19-4 

January, 1905 

70-8 

6-6 

February „ 

G7-0 

4-1 

March „ 

55-0 

8-9 

April „ 

56-2 

6-5 

May „ 

52-2 

7-0 

.June „ 

49-0 

7-0 

July „ 

75-7 

472-0 

August „ 

142-6 

993-5 

September „ 

26-5 

not det. 

October „ 

320 

110-0 

November „ 

44-0 

66-0 


For the greater portion of the year the Wliite Nile carried from 50 to 80 pnris of 
.pended matter per million. In Anguet it rose to 142 parts, bnt this may have heen 
dved in part from the Bine Nile, the flood of which is so much greater that in .Tiily 
gust and September it may actually flow up the bed of the White Nile for a short 
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During the period of flood of the Blue Nile, the pent up water of the White, which has 
a very slight slope (onlj 1 in 100,000 m flood) forms an immense lake or stonge reservoir 
The effect of tho slowing up of the current is apparently seen m the proportion of 
suspended matter in September and October, when the figures drop to 23 5 and 32 0 
respective!) The grosser particles have settled, and there is present elucfl) the finer 
clayey matter 

The White Nile was thus never found free from an apprecnhle amount of suspended 
matter The Blue Nile, on the contrary, although carr)mg in flood an enormous amount of 
mud, later, from January till June, becomes almost clear The contrast between the two 
rivers m this respect is best shown b} the following diagram, in which is charted, as well, 
the flood of the Blue Nile from readings of the n\er levels taken dail) b) the Department of 
Works The figures represent these levels and not the actual volumes of water discharged, 
hut will suffice for the present comparison 


Chart SHEWihO Relation of Flood to the Extent of Suspended JCatter 


Mattbb 

PARia 

rsR 

Milliqm 


Carried by Blue and White Nile Rivers near Khartousi 

190* im 



Beta N LB W KtTB \r-a 

Fic 9" 
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Blue Nile water was equal to 45 parts per million Tins is less than Schloesing’s limit (70) , 
nevertheless, by reason of the long distance over which the ru er passes, the, at this season, ^ 

more moderate speed of the current, and the fact that no additional claj is brought into it, \kaier 
the river is able to clear itself almost completely of its suspended matter, and the watet 
appears blue In the same month the White Nile water contained but little less lime and 
magnesia {40 parts per million) but the proportion of alkali and bicarbonates was so 
high (equivalent in alkalinity to 00 parts of sodium carbonate) that the claj remained 
obstinately diffused in the water, which thus continued turbid (“white') throughout the 
entire year 


Absence of Sdlphates from White Niir Watep 


Blue Nile water was found to contain a small proportion of sulphates ranging from 
about 5 to 7 parts of SO^ per million White Nile water, on the contrar) was found to be 
quite free from them From March till June a minute proportion (about 1 part of SO^ per 
million) was detected but this was doubtless derived from the subsoil water which had 
filtered into the ruer dunng tlie period of low water Tlie explanation of the above 
exceptional condition was found during the examination of a senes of samples of White Nile 
water collected bj the Irrigation Department These samples were unfortiinntelj too small 
in hulk to permit of many determinations and moreover, the corks used had evidently, in 
some cases, contaminated the water The results so far as thej went were however 
instructive especiall) as regirds the question of the sulphates 


Sample taken at 

Nat re" «f ree<on 

1 Sulphates parts | 

1 m t>on (SO.) 

OoDdokoro 

1 

1 South ol sudd region 

5 70 



5 75 

Lake Po'vcndnel 

Rc^ ou of grassy swamps 

Tnccs only 

ni ill Shnmbc 

Region of papynw swamps 

None 

Ilcllet Nucr 



'’Olnt River 

Swampy 


Kbnrtoum up stream 

Far north of swamp region 

1 1 



It will he seen that the White Nile water, before it reached the sudd region, contained 
about the same proportion of sulphates ns the Blue Nile water nt Khartoum B) the tunc 
it had reached Lake Powendael, after having passed through n long stretch of grassj 
swamps, the sulphates w ere reduced to mere traces, and after having travelled the sudd 
region as far as Ghabi Slnmlw, thej were remotul altogether and fulod to rcippear even as 
far north as Khartoum 
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Analyses of 
river water in 
Sudd region 


ANALYSES OP WATEE FROM THE WHITE NILE, IN THE SUED REGION 


Nnmbor, 

307 

308 

309 

310 

311 

312 

Point of collection 



Bor 

Between 
Kenissa and 

1 Hellet Nuer 

1 Down 
stream 

1 Between 
Taufikia and 

Kodok 




uliaba 

Shatnbe 


of Lake 

No 

mouth of 
Sobat R. 


Condition of water when 
sample arrived at Khartoum 

Slightly 

opalescent. 

Clear. 

Brownish. 

Clear, with 
dark brown 

Clear, with 
dark brown 

Clear. 

Some 

Clear, with 
sediment. 
Lighter in 
tint than 

No. 311. 

Only faintly 



I'aintly 

coloured. 

Some 

sediment 

Some 

sediment 

sedimeut. 

Water 

darker 

1 in colour 

sediment. 
Water 
darker 
in tint than 

sediment. 
Water 
lighter 
in tint than 

Oxygen absorbed in 10 minutes 



tlian No. 308 

No. 309 

No. 310 

coloured 

at 100° C. ■ 


4-40 

4-64 

5-52 

6-08 

5-36 

5-56 

Chlorides 

. (CD 

7-74 

7-18 

7-50 

8-88 

3-59 

5-48 

Sulphates 

.(SO,) 

1-12 

None 

None 

None 

None 

None 

Carbonates* 

(CO,) 

58-5G 

59-93 

67-46 

74-96 

55-41 

49-47 

Calcium 

(Ca) 

0-74 

0-74 

9-34 

10-53 

9-74 I 

10-18 

Magnesium 

(Mg) 

4-41 

4-54 

3-61 

4-28 

3-49 

3-85 

Sodium 

(Na) 

24-32 

25-83 

35-59 

30-29 

12-70 

23-45 

Potassium 

(K) 

13-21 

15-30 

1 

17-39 

17-56 

7-48 

11-21 


* Sec note in connection with TabJe on page 208. 


Milk Supply of Khartoum 


A dairy under Government management exists in Khartoum, and during the five colder 

months a limited amount of milk and butter of good quality is obtainable from it. For the 

rest of the year no butter is to be had, and the only milk available is that supplied by the 

native vendors. Most of this is goat’s milk, but a fe^y cows are also kept for the purpose. 

In 1904, a number of samples obtained in the Khartoum Suk were examined, but these, 

while leaving much to be desired as regards cleanliness, were evidently whole milk, undiluted 

and unskimmed. Eecently, attention was called to the poor quality of the milk supplied to 

the Civil Hospital, and examination showed it to contain about 25 per cent, of added 

water. Once started on this apparently royal road to fortune, the native milk-seller could 

see no reason for moderation in liis pace. The milk supplied to the Grand Hotel, for 
Milk adultera- . , . 

tion instance, gave the following results on analysis : — 




Oct. 17 

Oct. 18 

Oct. 19 

Total Sohds . . 

» , 

3-55 

3-36 

3-20 per cent. 

Fat . . 


1-35 

1-30 

1-22 „ „ 

Solids not fat 


2-20 

2-06 

1-98 „ „ 


The average total solids of the goat’s milk already examined was over 13 per cent. 
The above milk (?) evidently contained something like 75 per cent, of added water. 
Whether, ultimately, delicate tests would have discovered as much as a faint trace of fatty 
and non-fatty solids in Khartoum milk, had not the Medical Officer of Health stepped in and 



KEPOXlT OF CHEMICAlj IiABOBATOBY 


215 


by punisbmg and registering the milk vendors, cruellj put a stop to such sources of 
income, would seem to be doubtful One of these worthies, when accused of cirrjmghei 
worship of the Nile to undue lengths, nai\el} replied “Malum* I mabc more inonc} 
like that ” 

Systematic examinations of the milk of induidual cows and goats, as well as of the 
mixed milk of herds of each of these, have been begun, and it is proposed to contmue them 
in order to accumulate data which will enable one to establish a standard or standards, 
applicable to all seasons of the year The fact that the milk suppl) is denied partly from 
goats and partly from cows introduces a difficulty, since the ‘ solids not fat, ’ of goat s 
milk is, as a rule, at least in other countnes, considerably higher than that of cow’s milk 
So far as the present results go the milk from Khartoum cows appears to be quite equal to 
that from goats , but it is not anticipated, when all the results are in, that these liigli 
proportions wll be maintained 

The folloiving are some of the results which have been obtuntd from the cxammution of 
milk of individual animals — • 


No 1 

i 275 

1 2SO I 

283 

j ‘’Si 

=78 1 

=7, , 

282 

^lilk Irom I 

Goat 

1 Goat I 

Goat 

I Goat 

L^yptnu 

Cow 

Sudviioc 1 
Cow 

Cow 

1 

Quantity 


1 t P'al' 1 

- 

1 

4 pints 1 

11 pints 1 

- 

Fciiod iince cah ing 

1 


I 4 moothi I 

- 

1 _ 

1 6 mooths 

C months 

- 

Total solids 

I 13C 

14 SO 

130 

14 81 

130 

1051 

1501 

Tat 

40 

4 35 

47 

535 

35 

7 40 

C3j 

Solids not fat 

1 90 

1045 

80 

040 

95 

911 

8CG 


Samples Nos 280, 278 and 279 were collected bj Jlr W A Da\it, the rLinamdor b) 
Mr Newlove 

One sample from a cow brought north from Koduk suffering from t^pJano^oInlasls but 
since apparentlj cured, gaie the following exceptional!) high figures Hie )ieldof milk 
was not noted The cow had calved eight months previously 

Total Solids . .. 21 5 jier cent 

Fat . * 11 2 „ 

Solidr* not fat . 10 3 , 

Drieu Milks 

Milk powder*', prepared h) evaporating milks to dr}'nc'S on a revolving c)lmdcr, ’’ 
heated to 230'’ F have been on the market for the last two )car3 or more Aldk m this 
form would appear to bo exccptionnllv suited to use in the Sudan, esj>cciull) b) tho«e 
joumoving m the interior where ordinarj milk is frequent!) not obtainable As n rt stilt of 
the heat Used m manufacture these jiowders have hcin found to Im. bactcriologicallv stcnlc, 
and samples kept in the Inborator) for five months at a temperature of from S')’ to OS’’ wert 
still found to be m fairl) good condition 
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oiluqjs tho host methort „I reconstituting milk from such powders is to bring water 
0. boihng and allow to cool to about 160» to 1S0» F. ; tho powder is then made into a paste 
Jth a small portion ot the water; more of tho water is then added until the milk hal the 
tiongUi desired Milk so reeonsWntod is difficult to distinguish from ordinary milk, and is 
01 very ngrecablo Ikvoiir and odour. 

Press of oilier worlc lias prevented an e.vliaustive examination of this reconstituted milk 
but sufhcicnt evidence was gathered to make it extremely likely that it would he found 
considerably moro digestible than onlinary milk. Thus it was noted that when the milk was 
curdled with rennet the curd formed was in fine flakes, and not in one large clot as is the 
case with ordinary milk. The curd formed by dilute acid was also more finely divided. 

Tlie natural inference from this is that its digestion would be facilitated. Tins was 
borne out by the exiieriencc with a jiatient with whom ordinary milk was found far less 
readily digested. Pccently SomondUo^ has noted similar effects as regards the action of 
rennet on oidinaiy and reconstituted milk, and, in a series of artificial digestions, has found 
both the fat and protcids iu the latter be in more digestible form. 


Anwovsis of CojiMEKCiAi/ Dmkd Milks 


Brand 

1 Form 

1 Moisture 

1 Fat 

Lactose and Proteids 

Ash 

" Golden Vale I’ull Cream ” 

1 

, Tablets of 30 grammes 

4-Gl 

25-52 

62-67 

7-00 

" Golden Vale Full Cream ” 

j Powder iu tins 

4-82 

24-52 

63-69 

1 6-79 

“Lacta. Dried Euglisii Full Cream " ... 

! Powder in tins 

' 5-00 

24-30 

! 64-05 

6-65 

“ Qnlak. HnU Cream ” 

Powder in tins 

6-10 

16-35 

70-33 

7-22 


All of these are of the strength claimed for them by the makers. The last sample, 
“ G-alak,” made from milk from wliich half of the cream has been, abstracted, keeps in good 
condition longer than the otlier in powder form, but is not economical in use. For most 
purposes, as, for instance, iu tea and coffee, about double the quantity has to be used in order 
to produce the same apparent eflfect as with “full cream” milks. The tablet form of 
“ Golden Vale ” kept sweet longer than the powder of the same milk, is much cheaper and 
from its small bulk more convenient for transport ; but it was found more difficult with it 
to reconstitute the milk free from lumps and flakes of considerable size. 


Some Analyses of Sudan Gkains 

The follo^ving analyses of wheat grown in the Sudan are of interest, not only because 
of the excellent quality which they disclose, but especially in view of the possibility of 
utilizing for its cultivation extensive areas where the supply of water is at present 
insufficient for the successful production of cotton. A market for this wheat could be found 
in the neighbouring countries bordering on the Eed Sea and possibly in Egypt as well. 
In Egypt, by reason of the extension of perennial irrigation, the cultivation of wheat, 
already insufficient to meet the requirements of the country, has decreased in recent years. 
A rapidly increasing population has caused a still further shortage and the demand foi 
bread stuffs has to be met by im ports from abroad.f Since it is contemplated bringing still 

* Laboratory experiments on the digestibility of dried milk. I’ubHc Health, October, 1905, p. 40. 

•j- The imports of wheat as grain and flour amounted in 1905 to £E1,215,243. 
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more land nnder perennial irrigation, the shortage is likely to be very con'siderably incrcTiicd 
There seems to be no good reason ^vhy this demand should not be met by the Sudan 


AKA[,-rsEs OF Whe^t 

No 219 Seed unknoivm Bought m Omdurman market Sent by Biinb Huski^son, 
Staff Officer Supplies, Sudan, S 

No 220 Indian Reproduced at the Experimental Farm for three y ears 
No 221 Indian (Mozaffarnagar) Reproduced at the Experimental Farm for tuo year^ 
No 222 Egyptian Reproduced at the Experimental Farm for two years 
No 223 Sudani Soivn on the Experimental Farm for two y ears 

Nos 220 to 223 inclusive were sent by Mr Broun, Dir of Agriculture and Lands 


Number 

219 

220 

1 221 I 

-22 1 

223 

Variety of seed j 

Unknown 
Omdurman 1 

Indian 

Indian 

1 (MozafEarn%aT) 

Egyptian 

Sudani 

Moisture 

4 37 

4 87 

4 50 

4C0 

4 95 

Pat (Lthcr extract) 

leo 

170 

158 

155 

170 

Albuminoids (N x 5 C8) 

1101 

1787 

U83 

2100 

21 53 

Non nitrogenous cxtrict 

7774 

COCO 

73 82 

C9 20 

CG 37 

Ciudo ilbro 

290 

3 40 

293 ^ 

3 35 

3 35 

Mineral matter (asb) 

2 48 

250 

2 29 

2 30 

210 

Weight of 100 grams (m grammes) j 

2 813 1 

2 71C 

2 795 

3139 

24C5 


Amctses of Milcets asp Maize 


Number 

200 

j 201 

1 202 

j 203 

1 230 

1 240 

297 

Description 

^Isize ' 
1 Dura 

1 Shami 

Dura ^ Dura 

White FcteritajKed Fetcrits 

1 

1 Dura 
Brown 

1 Fctenta , 

j lelebun 

[ Tell 

1 

Dukhn 

1 

Zta. ^[ays 

SirryhMnt vulyare 

1 

1 ftruxine 

1 CorMana '' 

Pon 

I ^{^uimra 

/Vn«itt(in<T 
t] \<ai(i 

Where produced 

1 

El Halawin 
Qbczirch 
rroTince neat 
Kamhn 

Qoz Aba 
Qoina 

Blue Nile 
atSinga ^ 

1 \\au ' 

1 1 

Kassala 

Konlofan 

Moisture 

4 97 

1 

620 

1 490 ' 

' C17 

j -3^ 1 

5C9 

4 40 

Fat (Ether extract) 

517 

3 02 1 

1 300 

. 277 

1 2o 

280 

330 

Albuminoids (NxC25) 

13 02 

1231 1 

1 1418 

' 8 93 

5 2'^ 

5-91 j 

1C71 

Non nitrogenous extract 

70 47 

74 57 

1 73 77 

7867 

81 .0 

POCO 

70 49 

Crude fibre 

215 ! 

180 

1 210 

1 172 

285 

2 70 1 

i 355 

ariacnl matter (a<h) j 

1 

210 j 

205 1 

1 ! 

1C7 

-.-0. , 

2 30 

1 

1 51 

eight of 100 grains j 

(in uramincs) ( 

1 

aco j 

3787 j 

2 567 

0 215 1 

ovli 

i 

07*7 
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Leguminous 

seeds 


Leguminous Seeds 


The following analyses were made at the request of Colonel Asser, former Civil 
Secretary with the object of finding a grain, grown in the Sudan, which might be 
substituted for tlie Egyptian lentils issued as a ration to the native troops;— 


Kumbcr 

i 

177 

178 

1 179 

180 

Grain 

I Egyptian Lentils 

1 

Zens cseulcnia 

Sudan Lentils 

Gajanus indicvs 

Kashrangeek 

Figna sinensis 

Lubia 

DoUchos lablab 

Moisture 

6-22 

6-20 

6-36 

[ 5-70 

Fat (Ether extract) 

0-96 

1-37 1 

0'90 1 

I 

‘ 0-93 

Albuminoids (N X 6-25) 

27-30 

j 21-63 

i 25-52 

26-60 

Non-nitrogenous extract 

57-40 

' 61-80 

54-23 

58-02 

Crude fibre 

5-12 

6-40 

9-15 

4-90 

Mineral matter (ash) 

3-00 

3-60 

3-85 

3-85 


It will be seen that the Sudan luhia are almost identical in composition with the 
Egyptian lentils, and much more nearly so than the variety of lentils grown in the Sudan. 

A sample of gram grown at the Experimental Earm, from Indian seed, had the 
following composition : — 


Moisture 

Fat (Ether extract) ... 
Albuminoids (N X 6'25) 
Non-nitrogenous extract 

Crude fibre 

Mineral matter (ash) ... 


3'95 per cent. 
3-76 „ 

19-47 
62-51 
8-20 
3-82 


Weight oi 100 grains ... 


... 15-417 grammes. 


Native made 
salt 


Salt 

The greater portion of the salt used in the Sudan is manufactured locally. The 
ethods of extraction used are crude, and the quality of the worst. In most cases the salt 
mtains a considerable proportion of insoluble matter-saud and clay. This is especially 
le case with the article sold in the form of cones similar to loaves of sugar, which are 
cnerallyin use. In addition to this, cone salt often contains such a large proportion 
= foreign salts, especially sodium sulphate, as to make it distinctly aperient or purgative, 
his fact is recognized by the native, and the salt is sometimes used medicinally An e.vample 
^ such salt is had in the sample from Enhatab country, in which the sodium sulphate 

Ronnts to over 18 per cent. 
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Analyses op Salt op ITative WANOPAcruftE 


— 

Small cone | 
jRubatab aMaitry 

Large cone 

Ll Darner 

Loose salt 

El Datner 

Loose salt 
Rufaa 

Clay and other dirt la oluhlc in water 

053 

584 

0 40 

0 31 

Calcium sulphate 

054 

270 

170 

116 

Calcium chloride 

- ' 

6 26 

3 20 : 

460 

Slagnesium chloride 

0 44 

199 

2 63 

5 30 

Sodium sulphate 

28 64 



- 

Salt (and mo sture) by diS 

8005 

64 21 

9217 j 

88 63 

— 

100 00 

100 00 

100 00 

100 00 


The process of extraction consists m treating the salt containing earth with w iter 
drawing off the more or less cleir liquid and boding down in small pans The cone 
salt IS made by boding down m i clay mould It wdl be seen that the loose salt is 
both cleaner and purer but at best is of very poor quality The sample from El Darner 
has a dirty appearance That from Rufaa looks cleaner but has a brownish colour 

The Balt used by the Crovemment for issue to both men and animals is that imported 
from Egypt obtained by the evaporation of the salt lakes near Jlex The analysis of one 
sample gave the following results 

Analysis of Salt raou Mex 


lasoluble in witer 0 05 per ecnt 

Calcium sulphate 0 62 

Slagneeium chloride 0 08 

Sodium sulphate 0 27 

Sodium chloride (and moisture) 98 03 


Salt obtained from this source vanes somewhat m composition but will rarely contain more 
than twice the amount of impunty stated above 

All the above samples were kindly furnished us by Major Coutts, Assistant Civil ^ 
Secretary, to whom we are indebted also for the following sample of exceptionally good salt 
from the desert m the Dongola district, where it is said to exist in considerable quantit) 

Analysis op Salt fbosi Deslbt near Donoola 
losolttble m water 0 Qo pet cent 

Calcium compounds Traces onl; 

^lagneMum sulphate 0 22 per cent 

True salt 99 73 

The above figuies are calculated on the salt free from hygroscopic moisture 

I am mformed that natron is also found m the district, and probablj the two are denved p 
from the bed of a natron lake which formerlj existed there ^^^len in charge of the \\ adj pure 
Natron, m Egjpt it was noticed tint at certain seasons of the jear it was po'isiblc to scrape 
from the beds of some of the I ikes a salt of almost absolute punt) The impurities present 
were onl) minute proportions of sodium carbonate and Bulpbato, not even a trace of calcium 
nor magnesium being found The freedom from thc<so was cvidcntl) due to the presence 
of a icr) large proportion of sodium carbonate in the mother liquor Salts of the above 
composition attract moisture from the air onl) when the latter is excc«snel) damp The 
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Leguminous 

seeds 


Native made 
salt 


Leguminous Seeds 

The foUowbg analyses were made at the request of Colonel Asser, former CM 
Seoretary, with the object of finding a grain, grown in the Sudan, which might be 
substituted for the Egyptian lentils issued as a ration to the native troops;— 


Number 

177 

178 

179 

180 

Grain 

' Egyptian Lentils 

Sudan Lentils 

Kashrangeelc 

Lubia 


Zens csculcnta 

CajaniisindicKs 

( 

Vigna sinensis 

DoUchos lahlah 

Moisture ... 

6-22 

6-20 

6-35 

1 5-70 

Pat (Ether extract) 

0-96 

1-37 1 

0-90 

1 0-93 

Albuminoids (N X 6-25) 

‘ITZO 

21-63 

25-52 

26-60 

Non-nitrogenous extract 

57-40 

61-80 

54-23 

58-02 

Crude fibre 

5-12 

6-40 

9-15 

4-90 

Mineral matter (ash) 

3-00 

3-60 

3-85 

3-85 


It will be seen that the Sudan lubia are almost identical in composition with the 
Egyptian lentils, and much more nearly so than the variety of lentils grown in the Sudan. 

A sample of gram grown at the Experimental Farm, from Indian seed, had the 
following composition: — 

Moisture 3‘95 per cent. 

Pat (Ether extract) 3'75 „ 

Albuminoids (N x 6‘25) 19'47 „ 

Non-nitrogcnous extract 62‘51 „ 

Crude fibre 8'20 „ 

Mineral matter (ash) ... ... ... ... ... 3'82 „ 

Weight of 100 grains 15-417 grammes. 


Salt 

The greater portion of the salt used in the Sudan is manufactured locally. The 
methods of extraction used are crude, and the quality of the Avorst. In most cases the salt 
contains a considerable proportion of insoluble matter sand and clay. This is especially 
the case with the article sold in the form of cones similar to loaves of sugar, which are 
generally in nse. In addition to this, cone salt often contains such a large proportion 
of foreign salts, especially sodium sulphate, as to make it distinctly aperient or purgative. 
This fact is recognized by the native, and the salt is sometimes used medicinally An example 
of such salt is had in the sample from Eubatah country, in Avliich the sodium sulpliate 

amounts to over 18 per cent. 
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Analyses op Salt op Natito Manopactcre 


— 

1 Small cone 
jRubaiab couDtr; 

Large eone 

El Darner | 

Loose sale 

El Damer 

Loose sale 
Rufaa 

Chy aud other dirt insoluble in witer 

053 

584 

0 40 

0 31 

Calcium sulphate 

054 

2 70 

170 

116 

Calcium chloride 

- 

6 26 

3 20 

460 

Magnesium chloride 

0 44 

199 

2 63 

5 30 

Sodium sulphate 

18 64 

- 

- 

- 

Salt (and moisture) by diff 

80 05 

64 21 

9“’ 17 

88 63 

— 

100 00 

100 00 

100 00 

100 00 


The process of extraction consists in treating the salt containing earth with water 
druving off the more or less clear liquid and boding down in small pans The cone «tr 
salt 18 made by boding down m a clay mould It will be seen that the loose salt is 
both cleaner and purer, but at best i!» of very poor quality The sample from El Darner 
has a dirty appearance That from Rufaa looks cleaner but has a bro\vni 8 h colour 

The salt used by the Government for issue to both men and animals is that imported 
from Egypt obtained by the evaporation of the salt lakes near Mex The analysis of one 
sample gave the following results 

Analtsis op Salt feou Mex 


Insoluble m water 0 05 per cent 

Calcium sulphate 0 62 

Magnesium chloride 0 08 

Sodium sulphate 0 27 

Scrdium chloride (and moisture) 98 08 


Salt obt lined from this source vanes somewhat in composition, but will rarely contain more 
than twice the amount of impunty stated above 

All the above samples were kmdly furnished us by Major Coutts, Assistant Civil 
Secretary, to whom we are indebted also for the followong sample of exceptionally good salt 
from the desert m the Dongola district, where it is said to exist in considerable quantity 
Analysis op Salt fbou Dbsebt near Donqola 
Insoluble in water 0 05 per cent 

Cjicjum compounds Traces only 

Magnesium sulphate 0 22 per cent 

True salt j 99 73 

The above figures are cdculated on the salt free from hygroscopic moisture 

I am informed that natron is also found in the distnct, and probablj the two are derived p 
from the bed of a natron lake winch formerly existed there When m charge of the W ndj 
Natron, in Egjpt, it was noticed that at certain seasons of the jear it was possible to scrape 
from the beds of ■’ome of the lakes a salt of almost absolute punt} The impurities present 
wore onl} minute proportions of sodium carbonate and sulphate, not even a trace of calcium 
nor magnesunn being found The freedom from these was eYidentl} due to the pre'ence 
of a A er} largo proportion of sodium carbonate m the mother hquor Salts of the above 
composition attract moisture from the air only when the latter is exce«sivel} damp The 
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AJale" and 
' female” salt 


of Lake Eouaameh, iu the 

Wady JVatron. 

Sodium sulphate 0-04 per cent. 

Sodium carbonate 

True salt (by difE.) 99-85 , 

The above impurity, slight as it was, was derived largely from the lake water which adhered 

to the surface of the crystals. After slight washing in comparatively fresh water, the 
crystals, after drying, had the following composition ; 

Sodium sulphate ... ... ... ... 0'04 per cent. 

Sodium carbonate O'OA „ 

True salt 99.92 

amd Female'" Salt.~We are indebted to kli*. Tui’stig of the Egyptian Survey 
Department for the folloiving samples which were collected' near Khor Tomat, several 
hundred miles up the Atbara river. At this place salt is extracted from earths which 
contain only a little over two per cent., by leaching with water and boiling down in the 
usual way. The interesting point was noted that the natives employ for the purpose two 
different earths, one containing what they term “male” and the other “female” salt. 
Neither of these, it was stated, was edible if taken alone, but if the earths are mixed they 
furnished a salt of good quality. The results of analyses bore out these statements. 100 
grammes of each of the earths were found to contain the following proportions of soluble 
salts : 


— 

Male 

Female 


Per cent. 

Per cent. 

Sodium chloride 

1-580 

1-178 

Sodium sulphate 

0-443 

— 

Calcium chloride 

~ 

0-821 

Calcium sulphate 

' 0-292 

0-170 

Magnesium chloride 

0-135 

0-174 

Total 

2-450 

2-343 


As will be seen, the “male” salt contains such a large proportion of sodium sulplmte 
as would render it of little use as a table salt. Similarly the “female” salt contains an 
excessive proportion of calcium chloride. By combining the two in about the j)roportion 
of say two parts of male to one part of female, the two impurities would unite to form 
calcium sulphate, and the proportion of sodium chloride would be notably increased. On 
boiling doum, the calcium sulphate would separate, in part, and from the concent rated 
mother liquor a good quality of salt could be obtained by further evaporation. 

Ll^rESTONE AND LiME 

The extension of building operations in the Sudan has created an inci easing 
demand for lime of good quality. Beds of what would usually be considered to he good 
limestone are not plentiful, especially in the neighbourhood of Ivharloum. No.4 of 
the deposits are of very irregular character and mixed witli more or Ics.s, usually very 
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conMilertble, ' 5 xml ami cl i\e\ matter The Departmint of Works exj'oruiunl consiilcrablo 
lUEBcultv in emplonng the Imie maik from this material, esjH.i.nlU in intoriur' i\l\cro the 
plaster lias found to bh‘«tcr ami peel Mr F 3 Inrph>,of the simo Pep irtment, tailed m\ 
attention to the exceptionalh poor qiialiU of the mort ir u^td m the construction o! certain 
biuldmgs In places, I uas told tho mortar could not oiil\ be scraped ai\a> with tho 
greatest ea«e, but once the outer coxering waa ronio\td, tho interior nas found to run awai 
almost as reidih as looae sand Simples of limo from seieral aourcta, used fur this purpose, 
were aent to the libontories for evaminatioii One of these nas onli tested quahtatucl) 
It was found to contain no lime at all— eiidentli a mistake in tho aampluig Two other 
samples gave the following results — 

TIaiks 

True Lime (C. O) 

Snnd CI17 etc 
Undet 

Total 100 0 100 0 


Lotos 

\sa W7 

2S 1 31 8 

13 G 13 3 


There was nothing in these figures to account for tho imaatiafnctory reaulta ol tamed 
UUimatel} the explanation was found m the method of working As alread) nnntioncd, tho 
limestone near Khartoum is of \ery irregular quality and tontiuns a consulcrublo amount of 
foreign stone As it la not easy, by mere mapettiou to detect this useless material in tho 
burnt lime, nor to estimate the amount present it has been tlio practice of contractors to 
purchase the lime only after it has been slaked and tbo worthless material sifted out 
There would be little objection to this method proiided the lime wore used at onco, hut as 
a matter of fact it was delivered or used m many cases days and eieii weeks after slaking 
^Ylth lime of like composition Mich a practice is fatal In the presence of so largo an 
amount of clay, the hmo ‘ ^ota' to a certain extent 111 0 a cement, and the best ri suits can 
oiiU be had by using as quickly us possible after slaking Of course, where the him luis 
been allowed to stand slal ed and in dry powder, for wields, not only is the tflect of tho 
hydraulic character of the lime lost, but absorption of carbon dioxide from tho air takes 
place to such an extent that the hmo becomes practically worthless Tlicse points were 
quickly gnsped by Mr Jturphy and tho energetic measures taken to insure the use only of 
freshly-slaked lime were followed, wc are informed, by satisfactory results 

The ideal method of employing lime of this hydraulic character is that which, ns I am 
informed by Jlr Pupuis, obtains in India Tho hmo is denied from a so called ‘ kankiry ” 
formation, consisting of nodules and root like masses containing, in addition to calcium 
carbonate, a considerable pioportion of clay and sand This is burnt with wood m rather 
shallow kilns After cooling the entire mass is ground, and tho powder so obtained furnishes 
an excellent hydraulic lime In use, water is only addoil at tho time the admixture with 
sand or other material, is made Tho maximum hydraulic effect is secured m tins way 

roresceing the need for hmo for building purposes throughout tho Sudan, a number of *” 
samples of limestone were collectctl by Mr Dupuis, Inspector General of tho Sudan 
Irrigation Service Some of these are “kankery ” formations similar to tlio-'C of India, and 
there is every reason to bclievo that excellent results would be had by treating the hmo 
produced from tlicm cither in the ordinary way, or, if hydraulic lime is required, by the 
Indian method detailed above Others are more nearly pure hmestoiio and would furnish a 
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good of what is kno™ as “fat” lime. As will be seen, these samples have been 
taken iiom inanv Jnnnlifi 


=: 



C. L 
No. 

tf) 

rt 

Character 

Locality 

Calcium 

Carbonate 

Magnesium 

Carbonate 

Alumina 

i-erric Oxide 

ei 

.y 

5 

O 

Sand and 
Clay 

151 

1 

Black nodular masses found in soil 

Kamlin' 

. 82-57 

3-70 

2-72 

1.78 

6-80 

8-80 

152 

2 

White 










” >1 )) ,, 

)) 

78'48 

4-16 

2-69 

1.97 

7-20 

10-20 

153 

3 

Root shaped 

Blue Nile banks 

46-47 

4-83 

5-00 

2.66 

28-35 

35-65 

154 

4 











» » II „ „ 

> 9i )> jj 

50-27 

5-00 

6-88 

3.45 

22-65 

29-85 

155 

5 











” ” II 11 ,i 

99 » ff 

59-45 

oil 

2-66 

5-20 

2.87 

18-05 

23-55 

181 

— 

Nodules from river hank 

Bor 

73-70 

2-78 

3-14 

1.84 

15-85 

20-80 

182 

— 

„ in soil 

{ 

Binney and Ratoyitch 

72-95 

3-00 

3-04 

2.16 

17-65 

22-35 

183 

— 

„ on surface of soil 

Bet. Taufikia and Bor 

66-40 

2-88 

5-43 

3.52 

20-50 

26-75 

198 

— 

Nodules 

Sobat at Abwong 

75-52 

4-25 

3-24 

2.56 

12-85 

16-40 - 

265 

6 

White crystalline limestone 

Near Rosei res .. . 

87-50 

0-22 

> ,, / 

0-50 

11-35 



266 

7 



94-45 

1-21 

0-65 

3-00 



267 

8 

Coarse granular stone 

J. Qereirissa 

43-15 

2-34 

2-70 

— 

51-70 

268 

9 

Crystalline 

Sabderat near Kassala 

66-25 

32-11 

0-30 

1-15 

— 

269 

10 

Nodular 

Bor Wood Station 

72-30 

4-16 

3-80 

— 

19-30 

270 

11 

• • * • ... ... 

Qhaba Shambe 

69-50 

3-02 

3-10 

— 

23-80 

271 

12 

„ from river bank 

near Taufikia 

71-55 

4-84 

4-10 

— 

18-70 

272 

13 

>) }J JJ » 

„ Melut 

77-95 

4-18 

2-77 

— 

14-20 

273 

14 

J) i) J) )) 

Lower Bahr el Ghazal 

72-23 

4-12 

5-30 

— 

L7-40 


No. 198 was furnished by Kaim. H. H. Wilson. 


Sudan “Gum Arabic” 

Gnm arabic lias been known from the remotest antiquity. J^early 2,000 years B.c. it 
was used by the Egyptians in the fabrication of colours for painting. The gum was collected 
in the valley of the Nile from the Acacia Amhica, ivhich formerly grew there in abundance, 
but the greater portion was imported into the country by vessels coming from Aden, whicli 
port probably derived its supply only in part from the interior of Arabia — a portion having 
its origin along the Somali coast. Later, under Eoman domination, and in the Middle Ages, 
the gum exported from Aden was chiefly, if not entirely, that from Somaliland. Much larger 
quantities were produced in Arabia and exported from J eddah, on the Bed Sea to Europe. 
At the present time the Arabs pay comparatively little attention to the production of gum, 
the two great gum producing countries being the Anglo-Egyptian Sudan and the French 
Colony of Senegal. 

During the years of the Dervish occupation, trade in gum ceased ; but vutli the 
reconquering of the Sudan it was renewed, and it is expected that the Sudan product uiJl 
regain its former place in the front rank of the trade of this article. 

In the Sudan, as in Senegal, gum is exuded from a number of varieties of acacias, but, 
in both countries, the chief variety, and that furnishing the class of gum uhicli has i lO 
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Source of gum 


Collection 
of gum 


Inglicst. cominercifil vtiluo, is ilie Acacia Vcrck known in Senegal as tlie Acacia Senegal, and 
in the Sudan as JfaHhahn (pi. IJaM). A nincli smaller quantity of gum called 7alh is 
collecled in iho Sudan from the .1. Segal The A. Aralica {Santa, pi. Sant) and other 
vfinetu'S o.x}st and c.vude gums, hut the.se, either because of their dark 'colour or other 
ohjeetionablo qualitie.s arc of no commercial importance. 

GRO^YTII AND COLLKOTION— The Conditions of cultivation and collection of gum have 
been noted by C. E. I^furiol,* former Director of Forests, as follows;— 

“HASifAB Gu.’if.— The best gum (‘Hashab’) come.s chiefly from Kordofan; a small 
quantity, is collected on the Blue Nile, and is known as ‘Hashab Gezmeh.’ Hashab 
gum i.s also reported as plentiful in Ivassahi. ‘ Hashab Geneina,’ is the term applied to the 
gum when it is obtained from the specially worked trees which constitute the Kordofan 


Geneinas. Soon after the rains have ceased, bark is removed in strips from the principal 
branches of all Ilashah tree.s of three years old and upwards in the Geneina. 

“ The operation is performed by men armed with the common axe of the country, with 
which the bark is cut through transvor.sely and then tom off in a strip by hand; if carefully 
done a thin layer of the inner bark (liber) is left covering the wood, and the tree is 
not much injured. 

“ Strips of 2 to 3 feet in length, and 1 to 3 inches wide — more or less according to the 
si'/e of the branch operated on — appear to give best results. 

“ In some cases where long strips of bark C feet or more in length had been torn off, less 
gum seemed to exude, than where short lengths of bark had been removed, 

“ The removal of bark dorni to the wood and cutting into the wood itself should be 
avoided ; in such cases, loss gum exudes, and the tree is injured. Dead branches, and small 
side branch lets are cleared away when barking is done to facilitate approach to the tree, for 
collecting the gum. 

“ Some sixty days after baricing, the first collection of gum is made, and thereafter the 
Geneina is completely picked over every fourth day, until the flush of new leaves soon 
after the rains set in, stops the exudation of gum. Gum picldng is chiefly done by 
women. 


“‘Hashab Wady’ is the name applied to gum Avhich is exuded naturally from ffoahob 
trees not included in Geneina. 

“ This gum is slightly darker in colour than ‘ Hashab Geneina,’ but it is possible to 
select clean pieces of ‘Wady’ gum wliich cannot be distinguished by the gum pickers 
themselves from ‘ Geneina ’ gum. 

“ ‘ Wady ’t gum is usually in pear-shaped pieces of variable size, proportionate to the 
length of time that elapses, between consecutive collections (ten days to a month, and the 

more distant Wady forest is only picked over once a year). 

“ ‘ Kadab ’ is the name given to a dirty gum which is sometimes found exuding from 
Hashab trees. It is of no value, and if found in a parcel of gum is picked out, and 
thrown away. 

“The conditions favourable to the production of ‘Hashab’ gum are; Ferruginous, 
sandy soil, with a good natui-al drainage ; dry heat during the gum collecting season, and a 
moderately heavy rainfall (40 to 70 inches) during the rainy season. 


* Report on the Forests of the Sudan. C. B. Muriel, October, 1901. 

t In a recent report Mr. Broun, Director of Woods and Forests, notes that the term 
applied to certain large coloured tears of either Wad 7 or Geneina origin. 


‘Wady” is now 
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‘ Excessive moisture jn soil, otherwise snitable, appears to pr6\ent the production of Cond 
gum Near Agari nhere the Khor Agari loses itself in the sand} soil, there is a good 
groAvth of ITanhal , but on these trees no trace of gum uns found, though on either side 
there is good gum producing Geneina Trees on such moist soils preserie their leaves 
and it seems probable that shade is in such cases, the mam cause pre\enting the formation 
of gum, just as the flush of new leases when the rams commence, stops the further 
production of gum for the season, on gum lieanng trefes 

Protection from fire is essential to success Burnt Geneina is unpToducti>e for the 
rest of the season This is known, and acted on by the people who are extremely cautious 
in the use of fire, so that although they do not take more active measures of fire protection 
only a comparatively small area of burnt Geneina was seen 

‘ The mam causes of such fires as do occur, seem to be the careless burning of grass 
on the paths by camel men, and malicious firing by gum pickers (living m villages not 
frequented b} gum merelianta) of Geneina, near the vilifies at which the merchants reside 
during the gum season , the object being (by lessening the siippl} of gum at the latter 
places) to induce the merchants to move on to the other villages 

‘ The clearing of fire traces would saf^uard the Geneinas from accidental fires, and 
would ren ler the detection of malicious firing less difficult, as incendianes would have to go into 
the Geneinaa to set fire to them, instead of merely lighting the grass to windward at n 
distance Adequate punishment in proved cases of malicious firing is the only means of 
stopping the offence Regarding the age of gum producing trees 3 to 15 or 20 jears ma} 
be taken as the limits the lower limit is essentially one of size rather than age Young 
8 to 10 feet high with a girth of 6 to 8 inches, will produce gum 
From an examination of trees m various localities winch were producing little or no 
gum and in Geneinaa considered past bearing it appears that at about 12 to 15 jears of 
age the Iln^hah tree forms a dark brownish black heartwood, and thereafter the production 
of gum diminishes, and subsequently ceases Probably trees of 8 to 12 }ears yield the 
best return of gum 

" Jluch might be done to increase the prwluction of gum by filling up blanks in Geneinas 
It would be easy to collect seeds from the other trees in the Geneina, and drop them 
about at intervals of six yards in the blank spaces Such sowing had best be made just 
when the rams commence, so that the seeds maj germinate as soon ns possible after 
sowing — if made earlier man) of the seeds would be eaten b} rats 

“ Crow ding of trees in a Genemn is not desirable as it is gum and not timber, that is the 
marketable produce A complete canopy would give too much shade and lessen the exudation 
of gum, also a ranch branched tree has a proportionate!} greater gum bearing surface 

“ A stock of 18 to 100 trees per acre would be dense enough, and sowings as indicated 
above would (allowing for failures) produce sufficient seedlings 

“ In addition to the advantage of maximum jield obtained b} having a full} stocked 
Gcncma the risk of senous damage b} fire is much less than when, trees are scattered, and 
the absence of shade allows a thick growth of grass to spring up 

“ As population increases, areas of Wad} will come to be treated as Geneina, }ielding 
a purer gum and more of it 

“ The management of Geneinas is best left m private hands, the operator is then direct!} 
interested, and uses all care m the barking of the trees and the collection of gum 

“ The present needs are more people to take up Geneina, and wells to enable them to 

p 
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Collection 
of gum 


^ ighest commercial value, is tlie Acacia Vereh knoivn in Senegal as tlie Acacia Senegal, and 
in the Sudan as Ilasimha (pL Bmhah). A much smaller quantity of gum called Talh is 
collected in the Sudan from the A. Segal. The A. AraHca {Santa, pL Sant) and other 
varieties exist and exude gums, but these, either because of their dark 'colour or other 
objectionable qualities are of no commercial importance. 

Growth and Collection— The conditions of cultivation and collection of gum have 
been noted by 0. B. Muriel,* former Director of Forests, as follows 

“Hashab Gum. —The best gum (^Hashab’) comes chiefly from Kordofan; a small 
quantity, is collected on the Blue Nile, and is known as ‘Hashab Gezireh.’ Hasliab 
gum is also reported as plentiful in Kassala. ‘Hashab Geneina,’ is the term applied to the 
gum when it is obtained from the specially worked trees which constitute the Kordofan 
Geneinas. Soon after the rains have ceased, bark is removed in strips from the principal 
branches of all Basliah trees of three years old and upwards in the Geneina. 

“ The operation is performed by men armed with the common axe of the country, with 
which the bark is cut through transversely and then torn off in a strip by hand ; if carefully 
done a thin layer of the inner bark (liber) is left covering the wood, and the tree is 
not much injured. 

“ Strips of 2 to 3 feet in length, and 1 to 3 inches wide — more or less according to the 
size of the branch operated on — appear to give best results. 

“ In some cases where long strips of bai’k 6 feet or more in length had been torn off, less 
gum seemed to exude, than where short lengths of bark had been removed. 

“ The removal of bark down to the wood and cutting into the wood itself should be 
avoided ; in such cases, less gum exudes, and the tree is injured. Dead branches, and small 
side branehlets are cleared away when barking is done to facilitate approach to the tree, for 
collecting the gum. 

“ Some sixty days after barking, the first collection of gum is made, and thereafter the 
Geneina is completely picked over every fourth day, until the flush of new leaves soon 
after the rains set in, stops the exudation of gum. Gum picking is chiefly done by 
women. 

“ ‘ Hashab Wady ' is the name applied to gum which is exuded naturall}^ from Hashah 
trees not included in Geneina. 

“ This gum is slightly darker in colour than ‘ Hashab Geneina,’ but it is possible to 
select clean pieces of ‘Wady’ gum which cannot be distinguished by the gum pickers 
themselves from ‘ Geneina ’ gum. 

“ ‘ Wady ’t gum is usually in pear-shaped pieces of variable size, proportionate to the 
length of time that elapses, between consecutive collections (ten days to a month, and the 

more distant Wady forest is only picked over once a year). 

“ ‘ Kadab ’ is the name given to a dirty gum which is sometimes found exuding from 
Hashah trees. It is of no value, and if found in a parcel of gum is picked out, and 

thrown away. 

“The conditions favourable to the production of ‘Hashab’ gum are: Ferruginous, 
sandy soil, with a good natural di-aiaage ; dry heat during the gum collecting season, and a 
moderately heavy rainfall (40 to 70 inches) during the rainy season. 


Report on the Forests of the Sudan. C. E. Muriel, OctoheL 1901. Wndv 

t In a recent report Mr. Broun, Director of Woods and Forests, notes that the term Wndj 

applied to certain large coloured tears of either Wady or Geneina origin. 


is no>Y 
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“ Exce‘<sive moisture m soil, otherwise emtable, appears to prevent the production of 
gum Near Agari, vhere the Khor Agin loses itself in the sand) soil, there is a good 
growth of IFnahah, but on these trees no trace of gum was found, though on either side 
there is good gum producing Genema Trees on such moist soils preserve their leaves, 
and it seems probable that shade is m such cases, the mam cause preventing the formation 
of gum, just as the flush of new leaves, when the rams commence stops the further 
production of gnm for the season, on gnm hearing trees 

“ Protection from fire is essential to snecesss Burnt Genema is unproductive for the 
rest of the season This is known, and acted on by the people, who are extremely cautious 
m the use of fire, so that although they do not take more active measures of fire protection 
only a comparatively small area of burnt Genema was seen 

“ The mam causes of such fires as do occur, seem to be the careless burning of gro'^s 
on the paths by camel men, and malicious firing b) gnm pickers (living in villages not 
frequented bj gnm merchants) of Genema, near the villages at which the merchants reside 
during the gum season , the object being (b) lessening the supply of gnm at the latter 
places) to induce the merchants to move on to the other villages 

‘ Ihe cleanng of fire traces would saf^iard the Genemas from accidental fires, and 
would render the detection of malicious firing less difficult, as mcendianes would have to go into 
the Genemas to set fire to them, instead of merely lighting the grass to windward at a 
distance Adequate punishment in proved cases of malicious firing is the only means of 
stopping the offence Regarding the age of gum producing trees 3 to 15 or 20 jears maj 
he taken as the limits the lower limit is essentially one of size rather than age Young 
Jfn^hah 8 to 10 feet high, with a girth of 6 to 8 inches, will produce gnm 

“ From an examination of trees in various localities which were producing little or no 
gum, and m Genemas considered past bearing it appears that at about 12 to 15 jears of 
age the IFathaJ tree forms a dark brownish block heartwood, and thereafter the production 
of gum diminishes and subsequently ceases Probably trees of 8 to 12 jears jield the 
best return of gum 

“ Kuch might be done to increase the production of gum by filling up blanks in Genemas 
It would be easy to collect seeds from the other trees in the Genema, and drop them 
about at intervals of six jards m the blank spaces Such Rowang had bei,t be made jnst 
when the rains commence, so that the seeila ina) germinate as soon as possible after 
sowing — if made earlier man) of the seeds would be eaten by rats 

“ Crowding of trees in a Genema is not desirable, as it is gum, and not timber, that is the 
marketable produce A complete canopy would give too much shade and lessen the exudation 
of gum, also a much branched tree has a proportionate!) greater gum bearing surface 

“ A stock of 18 to 100 trees per acre would be dense enough and sowings as indicated 
above would (allowing for failures) produce sufficient seedlings 

“In addition to the advantage of maximum jield obtained b) having a full) stocked 
Genema the nsk of serious damage b) fire is much less than where trees are scattered, and 
the absence of shade allows a thick growth of grass to spring up 

“ As population mcreasps, areas of Wad) will come to be treated as Genema, )ielding 
a purer gum and more of it 

“ The management of Genemas is best left m pmate hands, the operator is then direetl) 
interested, and Uses all care m the barking of the trees and the collection of gum 

" The present needs are more people to take up Genema, and wells to enable them to 
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csfnl)Iisli villages near snitnblo track of Wady, Food stuff, can be Iiouglit or exchanged 
for giiin, but, often some tlnldin is cnllivsited by Gfenciua owners. 

llie quantity of gum produced on a given area varies very much (aecordinc' to tbe 
.stock of trees). 

“ On an average Geneina near Sliorgcila, area about 10 acres, tbe owner stated that 
tbe first collection yielded about 100 lbs. of gum, dropping to 75 lbs. and 60 lbs. at 
tbe second and third piclcing. After tbat it averaged about 50 lbs. eacb for several 
collections, and goes on diminisbing to 10 lbs. at tbe close of tbe season. He estimated 
tbe annual yield at 12 or 15 ICantars (1,200 to 1,500 lbs,). 

“ Near Agari, where tbe Geneina were mneb better, tbe estimate for 30 Geneinas for 
tbe season was 700 Kantars (70,000 lbs.), of wbicb 470 Kantars had then (7tb April) 
been collected. 


“ Foi' equal areas tbe out-turn at Agari, would be about double tbat at Sbergeila, due 
cbiefly to tbe want of density in tbe stock of trees in tbe Sbergeila Geneinas. 

TdVLH Gum. — Talk gum is collected cbiefly from tbe Hliie Nile fore.sts; these were 
visited before tbe gum collecting season bad commenced, consequently the work of 
collecting was not seen. 

“ According to tbe information obtained tbe Talk trees are not barked or wounded 
in any way by gum collectors, who take such pieces of gum as they find exuding from tbe 
trees. It is impossible to form an}' estimate of the immense area over wliich tbe Talk 
Acacia grows. There are two varieties of trees, one with a red powder wbicb so covers 
tbe bark of the tree as to make it appear entirely red, is called Bed Balh, tbe other is 
similarly coated with a white powder, has a staring white appearance, and is generally 
called lIV/Z/c T/'M, but boars also tbe name Sojfar, from the fact tbat the base of its 
stipular spines are usually enlarged by tbe puncture of some insect wbicb deposits its 
eggs there, tbe larva emerging makes a small bole tbrougb the globular enlargement 
and tbe wind blowing on this produces a whistling sound, 

“ Both varieties produce gums, Avhicb ajjpear to be indistinguishable, but tbe Bed Talli 
being very much more abundant than tbe White, it is from tbat variety that most of tbe 
Talh gum is obtained. 

“ Tbe localities where this giim is collected in quantity are in the Karkoj Mamiiria, 
and tbe South part of tbe Wad-EI-Abbas Mamuria. A small quantity is also collected 
in tbe Eoseires District. A comparatively small quantity is extJ-aeted from tbe forests 
West of Kaka on tbe White Nile.” 


Origin of Gum. — Accordmg to tbe recent researches of Greig Smith* tbe production 
of gum is due to a specific microbe, which be has named Bact. acacice. The gum has been 
shown to be formed from the wandering sugars, levulose and maltose, in the sap. Another 
organism, B. metoi'cihinum, was also isolated. This was found to produce the form of gum 
which swells up in water, but does not dissolve. Further, it was found that the host plant 
was able to convert B. acacia’ into B, metarahinnm, thus proving that the latter organism is 
simply a variety of the former. It appears evident from these researches that B. acacice is 
the prime cause of the formation of gum in all varieties of acacias, tbe character of tlie gum 
formed depending upon the nature of the sap of the host. Tins would explain tbe 
uniformity of the gum from certain species of trees. 

* Proceedings of the Linnean Society of New South Wales, 1902-3-4 ; J. Soc. Chem. Ind., Feb. and Oct., 1904. 
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Gum formation, gummosis, gum flux, in plants has long been held, at least in some cases, 
to be the result of a pathological condition. Maiden (Phar.. Jour. 3, XX. (1890), 869), who 
considered it to be the general rule, quotes an observation of Trecul to the effect that Acacias 
and Rosaceffi yield their gums most abundantly when sickly or in an abnormal state. So far 
as regards the Sudan, and, it would appear Senegal as well, it is in sandy, not very rich soils, 
moist in the rainy, but deficient in moisture in the dryer season, that the trees seem to _^deld 
gum most abundantly. A plentiful supply of moisture at all seasons appeal’s to result in a 
condition of vigour in the plant which enables it to resist infection. This would explain the 
state of affairs mentioned by Muriel (see page 225), who found a good grovTh of “Hashab” 
trees bearing no trace of gum, and yet, on either side, in dryer soil, there was a good 
gum producing Geneina. This also appears to be the case in the Blue Mle Provioce. 

As Dr. Greig Smith (loc. cit.) states, while every susceptible tree does not produce gums 
it might be made to do so by an artificial infection, either with pure bacterial cultures or with 
the fresh juice from a selected and infected tree. The case cited above would seem to 
indicate that infection would only take place imder certain favoui’able conditions. It seems 
little likely that the gi’oup of trees referred to would have remained uninfected, situated as 
they were, had they been susceptible ; but it is quite possible that other acacias, differently 
situated, might have remained uninfected, and inoculation might be practised with profit. In 
any case, as Dr. Smith further notes, all branches of a tree may not be producing gum, and 
an artificial infection of these might increase the jdeld. There is, possibly, a very profitable 
field for research in this direction. 


Uses of Gum Arabic. — Gum arabic has a very vide application in the arts. Tlie 
better grades are used in confectionery, in dyeing and finishing silks and other fabrics, in 
water colours and in pharmaceutical preparations. The lower grades are used in the 
manufacture of inks, matches, stationery, etc. The commercial value of the gum vill depend 
principally upon its freedom from colour, odour, taste, and foreign matter, and upon its 
strength, as measured by the viscosity of its solutions. 

Grading. — ^At the present time by far the larger portion of Sudan gum is exported in 
the crude state. A small amount of it is partiall}' picked, and some of it, already of a light 
colour, is further bleached by exposure to the sun. The result is an almost perfectly white 
gum, yielding a nearly colourless solution, odourle.ss and practically tasteless, or of a sh'ght 
agreeable flavour. This grade is highly prized for use in confectionery. 

Although all the gum from Kordofan is collected from the Acacia Vereh, the gum 
presents certain differences in quahty. How far these differences are due to soil, to the 
amount of rainfall and to season of collection, to the barking and age of the ti’ees, etc., etc., 


has not as yet been worked out ; the last mentioned, the age of the tree, seems to be a most 
important factor. Generally speaking, the stronger gum is the product of young, and the 
weaker variety of the more fully matured trees. In Trieste, where much of the guiu goe.s 
for sorting and cleaning, the gum is divided into two main classes “ Khartoum ^ and 
“Kordofan.” “Khartoum” is the hard gum, presenting more the characteristics of the 
Senegal product. The surface is smooth and shiny and the pieces are hard and tough. This 
gum yields a solution liighly viscous, and, as a rule, of light colour. 

The grade kmoum as “Kordofan” is a softer gum, which in drying quickly becomes 
covered with innumerable cracks and fissures, so that after even a moderate exposure to 
the sun the tears lose their transparency and appear whitish and opaque. As a nile t ii.s 
variety of gum furnishes a very pale, clean solution of good flavour. The viscosity may be, 
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and usually is lower than that of “Khartoum ’ gum, but whether because this is 
overbalanced by its other qualities, or because of different methods of working, this gum 
fetches in Trieste a higher price for use m confectionery than the harder and so called 
“ stronger gum 

Senegal gum is picked to a great number of grades * In the following tables of fitad 
results of examinations, the Sudan gum was in some cases picked to the same grades 
in Order to afford a better comparison The latter was possible onlj with Kordofan 
Hashab, this season’s gum from Gedaref and Ghezireh not yet being available 

The proportion of moisture was noted to be closely dependant upon the size of the 
tears, the smaller ones offering more evaporating surface and containing less water 

The amount of acidity varied but little The sourish taste which some samples 
possess 18 not alwaj s associated with higher actual aciditj The determination of ash has 
little significance In gums from the same vanety of tree and the same immediate 
neighbourhood the darker tears have as a rule a very shghtly higher ash These darker 
gums are, as a rule, stronger, hut not invariably so 

The colour of the Sudan hard gum picked as lai^e white tears {pro^se blanche, Senegal) 
was a shade darker than the correspondmg grade of Senegal gum, the colour of the 
mucilage of equal strength was, however, almost identical All the other grades of the 
Sudan gum and of the mixed (crude) gum were very considerably lighter than the same 
grade of Senegal gum — a point which tells strongly m favour of the Sudan product 
The average strength! of the picked grades of hard Sudan gum is appreciably higher 
than that of the same grades of Senegal gum All the crude (unpicked) Kordofin gums, 
that 18 , both the hard and the soft gums, show a higher strength than the unpicked 
Senegvlgum Thus the soft variety unpicked was found to possess a strength of 02 5, 
as agimst an average of 83 for the three samples of “ Bas du Fleu\o tested 
* Crude Senegal gum is dwtded iq(o three maio cHsses — 

1 Hard gum Oommt du bm du, Ji(uv< This coQsisU of hrgub round Tcrmifoim or irregular shaped tcar« 
v-irjriDg from Almost colourless to dark jellow 

2 Gommt du haul dujleuve This the fccood i^rAdc is obtatoed from Upper Senegal The tears are smaller 
than those of Bas du ftcuve and on the %bolc darker 

Both the above arc derived in the main from the A Sategal {Acncta terei) but they arc often mued with 
pieces of reddish colour glassy of bitter taste due to tbc gum of the A arabica and its vanctics 

3 Gomme frtfJble This is the product largely of the A albuda (White tree Cedra bcida or by corruption 
Sadra beida and Salabrcda) 

Tbc gum resembles coarse salt It is very friable and its solution hvs Ic^ viscosity than that of the gums 
already mentioned It is usually m small fragments or vermiform tears The latter arc often almost colourlew 
but the fragments arc usually dark coloured The variety corresponds in quality to the Talh gum of the Sudan 
Senega! gum is picked into a great number of classes of which the pnncipnl arc — 

(n) Zn govime grosse blanche in rather large tears unbroken colourless or slightly yellowish 
(6) la gomme j^lUt blaneht which difTcrsfrom the alwreonly in that the tears arc smaller 

(c) La gomme grosee bloruU in tears about tbc same size as those of gomme gronsc blanche but yellowish or 
reddish yellow 

(d) La gomme petiU blonde like tbc aboTC bnt smaller 
(r) La gomme deuiiime blonde of a reddish colonr 

(/) la gomme vermieelU vermiform or branched tears usually of light colour 

(y) La gomme /ahrxque of which the pieces of larger or smaller sue {/abrvju* and petite /abrique) arc not 
suitable for classification with any of tbc above 

(fc) La gomme marron dark coloured very impure contaiuing much foreign matter— hark and other 
impurities 

(t) La gomme friable — already described above 

Broken gum is also sorted by sieves into Ooitme grot grabeaur Gomme moyent grabeaux, Gomme menus 
grabeaur, and Ccwtme poutsiere grabeaux 

t This IS measured bv the vL'-eosity of a solution of given strength as compared with the viscositr of an 
average hard gum of the best quality The method of determining the viscosity u detailed on pp 232 and 233 
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KOEDOPAN GUM. GEOP OF 1905—6 


Hard Variety 



Large white tears 

Small white tears 

Large faintly 
coloured tears 

Small faintly 
coloured tears 

1 More deeply 

1 coloured tears 

Crude 
unsort cd 

Grade according to French 
System 

Gomme Grosse 
Blanche | 

i 

Gomme Petite 
Blanche 

Gomme Grosse 
Blonde 

Gomme Petite 
Blonde 

Gomme Deuxieme 
Blonde 

I 

Moisture, per cent. 

11-90 

9-89 

11-82 

9-91 

, 12-15 

11-37 

Acidity (milligrammes 
of KHO required per 
gramme) 

2-78 

2-86 

2-93 

2-67 

2-86 

2-66 

Ash, per cent. ... 

2-77 

3-18 

3-06 

3-24 

3-28 

2-90 

Strength, as measured 
by viscosity of 10 per 
cent, solution 

1 

111 

95 

112 

98 

105 

94 

Ditto, ditto, 20 per cent, 
solution 

102-5 

98-5 

111 

95 

103-5 

93-5 


KOEDOPAN GUM 
Softer Variety 



Crude, unpicked 

Selected, white tears 

Selected, slightly darker tears 

Moisture 

12-14 

11-69 

11-95 

Acidity (milligrammes KHO 
required for 1 grm. of gum)... 

2-48 

2-53 

2-57 

Ash 

2-86 

2-80 

2-77 

Strength, as measured by the 
viscosity of 20 per cent, 
mucilage 

1 

92 

90 

87-5 

Character of 10 per cent, 
mucilage 

Light yellow. No marked 
odour nor taste 

Pale straw colour. No 
marked odour nor taste 

Straw colour. No marked 
odour nor taste 


SENEGAL GUj^IS. Picked 


* ! 

Gomme Grouse 

1 Blanche 

Gomme Petite 
Blanche 

Gomme Grosse 
Blonde 

Gomme Petite 
Blonde 

Moisture, per cent 

1 

1V20 1 

10-50 

10-48 

9-18 

Acidity (milligrammes of KHO 
required for 1 gramme of gum) 

2-90 

j 

3-33 

3-21 

2-45 

Ash, per cent j 

2-90 i 

1 

3-33 

3-21 

2-45 

Strength, as measured by the, 
viscosity of solution of 10 per 
cent 

1 

1 ] 
t 

98 1 

i 

83 

90 1 

85 

1 

Ditto, ditto, of 20 per cent. ...; 

104 

92-6 

99 1 

93-6 

Character of 10 per cent, mncil-^ Very light straw I 

‘ colotir. No marked! 

" ' taste nor odour i 

Light .straw colour. 
No marked taste j 
nor odour | 

Dark straw colour, j 
No marked taste , 
nor odour | 

p.irk straw colour. 
No marked (tisfo 
nor odour 
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SENEGAL GUM Cbode 



rOMMt DO BAS DO FLEOVE | 

GALAM 

SALAftREDV 


11 R & Co 

II R & U 

I Soc I etT 

11 R ACo 

Soc I etT 

Soc 1 et T 


Collected IQ com 

parat v*ly mo t 

Collected b gherup 
the r ver under 

cond ttons 



! 


Moisture percent ^ 

1 9 CO 

1 10 50 

1042 

1019 

10 57 

1 1151 

Acidity expressed 
IS inilligrainnies' 
KHO required 
for 1 gramme 

214 

1 

250 

2 27 

j 

2 o4 

250 

1 

' 356 

Ash 

3 41 

33G ^ 

3 33 

3 22 

3 30 

i 2 81 

Strength asmeas 
ured by the 
viscosity of a 
solution of 10 
per cent 

1 

92 

1 

96 

68 

64 

1 63 

63 

Ditto ditto 0 ! ISO 
pet cent 

83 5 

665 

79 

83 2 

82 

85 

Character of 20 
per cent raucil 
ago 

Light brown 
Slight souri’h ' 
taste Large 
amount of 1 

reddish brown 
sediment 

Dark straw 
colour Very ' 
slightly bitter 
taste i 

Darker than 
the former 
Bitter Eoutisb 
ta»tc 

Sourish 
slightly 1 ittcr 
taste Light 
coffee Colour 

1 

Dirk yclloM 
Slight sonri»b 
ta tc 

Deep coffee 
colour Astrm 
gent tour taste 


It ^vould appeir that the Kordofan gum >3 more umform in composition, vntl lint 
the Senegil crude gums contain a notable proi>orlion of woiker gums, possiblj from 
varieties other than A Snie^l 

Both hard and soft Kordofan gums are obtxined from the A \iid {Haslmb) The 
hard variety is collected as noted abo\e from young, and the softer from older trees At 
the present time the t^^o are collected together, but abroxd the} arc picked out the 
liird variety, it is sud, for d}eing md finishing bilks and other fibncs, and the boftcr 
for confectionery and fine pharmaceutical products, etc 


Notes on the Detfruination of VibCosiTV of Gum Solutions 

Se\tral samples of Sudan gum testoil at the Imperial Institute were bubstqiientl} p 
examined m this laboratory The comparUue xiscosities obtuned were ''O much at \ariancc 
tliat a number of experiments ere instituted m order to determmo the conditions nfilctiiig 
this determination and the possible sources of error 

The instrument einplo}ed at the Imjicnal lubtitute might he described as a minute 
pipette, the bulb of whichhad acipicit} of about onohalfae c , and the outlet beingucipilhir} 
tube ten centimetres long The determination was made b} filling the bulb with the htjiud tola, 
tested and noting the number of seconds reqmrtd to discharge through tlu caiullan tube 
Tins aaenigod somithmg like ten seconds 

There are seicril objections to such a form of instnmunt, among wlueh nia\ i-^jK-ei ilU 
be mcntioued the want of proMMon for controlling the teiin>eriturt, the shortness of the tinu 
of obser%utiou, and the fact that it will not permit of ob'craation on an\ but toinpar ‘>\cl\ 
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wea muci ages. Gum is, for many purposes, used in very strong solution, and it is liiglily 
esirable that a form of instrument be adopted ^Yhich will allow of comparisons at the same 
concentration. The simple form of instrument described by Ostwald,^ which is essentially 
that m Fig. 97, could be made to answer the purpose if the tube connecting the two bulbs be 
made of sufficiently large bore. A finely eapilliary tube will not allow the stronger solutions 
to pass. ^ The determination is made by introducing a known quantity of the liquid at C, 
and sucking up at D until the liquid has risen above the mark at A. The times occupied by 
the liquid in flowing from A to the lower mark at B is noted. The arrangement has the 
advantage that the bulbs may be submerged in water in a beaker and the temperature kept at 


D C 




De\Led by O. S. Doolittle, for 
UbC iti I.ib. of Pliil.iclelplii.a .mti 
Reading Railroad Co. 


Torsion 

Viscosimeter 


whatever point desired. Repeated tests can be made witliout alterfition of (cmpcndtu-c or 
fear of entrance of dust— ti serious matter when woiking at some seasons in the Sudan. 

The objection to all such forms of instrument is that tlicy are not wholly satisfactory 
for wide ranges of viscosity. A tube suitable for 30 per cent, gum solutions will lx* 
comparatively insensitive when used to compare solutions of only 10 per cent, concentration. 
If, however, solutions of moderate range of concentration only are to l)e compared, and ilie 
tube is of suitable bore the results are all that could he desired. 

The Torsion Viscosimeter of Doolittle designed especially for the determination of 
the viscosity of oils at varying temperatures, lias been ujiplied to gum .solntion.s', with 
very satisfactory results. One great advantage which the instrument oifej-s is that tin- 
indications are not affected by suspended matter nnless the amoun t present 

“ Phvs-ico-Chcmioal Mea-'-urement'-, O-tw.ild, p. 1C3. 
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With it determinations over very wide ranges of viscositj ma} be made, but for the stronger 
solutions the method of observation recommendeil b) the makers must be modified or \ erj 
serious errors may be mtroduced The instrument, which deser\es to be better knoMUi, is 
shoivn m Fig 98 

A steel wire is suspended from a finn support and fastened to a stem which pas''e8 
through a graduated horizontal disc, thus allowing the torsion to be exactl) measured The 
disc 13 adjusted so that the index points to zero, showing that there is no torsion in the wire 
A cylinder, 2 inches long by li inches in diameter, having a slender stem bj which to 
suspend it, is then immersed in the oil and fastened by a thumb screw The oil is surrounded 
by a bath of water or paraffin, according to the temperature at which the observation is to be 
made This temperature being observed while the disc is resting on its supports, the wire is 
twisted 360° by means of the knob at the top The disc being released, the cylinder rotates 
m the oil by reason of the torsion of the wire The action is analagous to that of the 
pendulum If there were no resistance to be overcome, the disc would revolve to zero, and 
the momentum thus acquired would carry it again to 360° In re ility, the resistance of the 
oil to rotation causes the revolution to fall short of 360° m proportion to the viscosity of the 
liquid The retardation thus produced is a delicate measure of the viscosity 

There are a number of ways in which this retardation may be read, but the simpleut is 
the number of degrees retardation between the fin>t and second complete arcs covered by the 
rotating pendulum For example, suppose the iviie to be twisted 300° and the disc reltistd 
so that rotation begins In order to obtain an absolute reulmg which shill be mdcpcndcut 
of any slight error in adjustment, the start from 360° is ignored, and the first reidiug tukin 
at the end of the first siving The next reading, which is on the other side of the 0 point !■» 
also Ignored, as it belongs in common to both arc* The third revling is t iKen, which will 
be at the end of the second complete arc and on the Mine side of the 0 point us the first 
reading The difference between these two readings will be the number of degrees 
retardation caused by the viscosity of tlie oil 
Suppose the re idmgs are as follows — 

First rc'idm,' nghtliiod 
Second left hind — ignore 

Third , right hiud 

In order to secure freedom from error, two te&ts arc m uIl — one bj rotating the 
milled head to the right, and the other to the left If the instruinent i>< in ixiict 
adjustment, these two results will be the sime, but if it is shglitlj out, the im m of the two 
will be the correct reiding 

The above method will answer for compinng solutions not too strong saj up to 15 or 
20° retardation Beyond this a gniduill} increasing error is mtroduecd which becomes a verj 
serious one when testing solutions of gum of 30 per cent strengtli, and csjieciallj when the 
Mscosit} in weaker solution is compared with that in stronger It is evident that the extent 
of retardation will depend upon the point at which the first reading is taken 

In the example gi\en above, the first rcadmg was at 355 0°, at which point the wire was 
under almost complete torsion In the case of a aery viscous solution this first reading mav 
be uni), sa), 200°, obviousl) the wire is under much le^s torsion at this point, and tin 
subsequent degree of oscillation being Ic^s, the ixtanUtion observed will be \erv con ’ ’ 'v 
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less than the true figure. It may happen that a 30 per cent, solution, read in this way may 

show little more or even less viscosity than one of 20 per cent, the actual viscosity of ivUch 
IS very miicli greater. 

Obviously m order that a correct observation may be made, the first reading should 
always be at the same point. In the stronger solutions the number of degrees of retardation 
IS so great that the error introduced by starting from zero, may be ignored. The reading will 

then be the retardation noticed at the end of one complete swing and the return to the same 
point, thus ; — 


First reading 
Second „ (R) 

Third „ 

Retardation ... 


And again First reading 

Second „ (L) 

Third „ ... 


Retardation 

Average retardation .. 


360 (or zero) 

280 (ignored) 
220 

140 

360 

281 (ignored) 
221 

139 


. 139-5'“ 


viscosity and 
" strength ” 
compared 


For dilute solutions, it has been found more satisfactory to allow the disc to swing back 
and forth a number — say 5 times, and note the total retardation. In the case of 10 per cent, 
gum solutions the total retardation divided by 4‘68 has been found to give a much more 
reliable figure than that derived fr'om an observation on a single svdng. 

In order to overcome the variations in different instruments, each one is standardized 
against pure cane-sugar solutions, and the ■vdscosity is expressed in the nimiber of grams of 
pure cane-sugar contained in 100 c.c. of the syrup at 60° F., which will give the retardation 
designated at 80° F. These readings are obtained by making a number of solutions 
containing known amoimts of piu-e cane-sugar, and determming the retardation of each. A 
curve is then marked out on a piece of plotting-paper, the number of grams of sugar in 
100 c.c. of the different s}T:ups representing the abscissas, and the degrees of retardation the 
ordinates. This curve enables us to interpolate the value of each degree of retardation in 
terms of pure cane-sugar, and in this way a table of viscosities is drawn up and furnished 
with each instrument. This table renders the results obtained by the different instrmnents 
strictly comparable. 

The above method serves to standardize the instrument, but as the curve of viscosity m 
the case of sugar is markedly different from that of gum, a second curve has been plotted 
which enables one to express the viscosities recorded in terms of average gum arabic of good 
quality (see chart). These figures give a much juster idea of the comparative strength of 
gums than the figure representing their viscosity. Thus, comparing crude Senegal gum 
“ Gomme du has du fleuve” vdth the best grade picked from it, .we have the following 

figures ; — 

Crude gum, viscosity in degrees of retardation ... 31 

Picked white gum n u » ••• 


From which it would appear that the second gum was twice as strong as the first. 
Actually, as may be ascertained from the cliart, the amount of guni required to produce 

the above viscosities were 

Crude gum 
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It. is iliis figure, reiu-esentiug flic true strcngt]i of the gura, which is recorded in the 
fables on pages 23G uiul 237. 

Precautions to re observed in determining the viscosity or gum solutions 

The results of numerous experiments have indicated clearly that great care must be exercised 
to make the determinations under exactly similar conditions, if trustworthy and comparable 
figures are desiretl. Slight, apparently unimportant, variations in the method of procedure 
may be followed by very considerable alterations in the viscosity. For example, a solution 
was made by adding ivater to the powdered gum, and allowing to stand, without shaking, 
over night. The solution was tlien agitated until apparently homogeneous and filtered 
twice — once througli cotton wool, and again through paper, by the aid of a vacuum pump. 
The results of succe-ssive detormiuations were as follows, the figures representing the number 


of seconds required for delivery of the s 
temperature : 


lime quantity, througli the same aperture at the same 


First trml . 

... 


... 

250 

seconds 

Second „ 




240 

11 

Third ,. ... 




234-5 

ft 

Fourth „ 




232-3 

11 

Fifth „ ... 

• >* 



230 

11 

Sixtli „ 

... 



225 

11 

Sevcntli 

»*. 



225 

11 

Eighth 

... 

... 


225 

11 


An hour elap.«cd between tiio first and the sixth determination, all this time being 
required, after filtration, before tlic solution had reached a condition in which it would furnish 
constant results. The efl’cct was apparently connected with the fact that the gum remained 
all night at the bottom of the flask, in a state bordering on that of a jelly. 

Temperature, not only at the time of the observation, but more especially of the liquid 
at the time solution talces place, has a very marked influence upon the viscosity of the 
mucilage. A solution made at ordinary temperature (90° P. in tliis laboratory) will have less 
viscositv than one made of the same strength in ice cold water, and higher viscosity than a 
similar one made with hot water, all the solutions being, of course, brought to the standard 
temperature at the time of testing. Li some cases the alteration is sbght, but in others it is 
astonishingly great. The following are instances. Tlie figures represent retardation in 

angular degrees, in the torsion viscosimeter at 90° F. 

Vahiety oe Quji 

Scncg.il “ Bjis clu fleuve ” 

5> 

,, " Grossc blanche ” 

11 11 

„ “ Petite blauchc ” 

)j II II 

,, “ Grossc blonde ” 

II II II 

„ “ Petite blonde ” 

II II II 

Kodofan white 


“ blonde ” 


unpicked 




Solution made 

Solution mai 



at90'’P. 

at 212" F. 

30% 

solution 

96 

69 

10% 

>1 

13-7 

10-7 

30% 

n 

140 

46-8 

10% 

}} 

14-1 

10-2 

30% 

3> 

82-7 

81 

10% 

3) 

12-37 

11 

30% 

33 

102-3 

98-5 

10% 

33 

13-1 

11-1 

30% 

ii 

101-3 

95-8 

10% 

33 

12-7 

11-7 

30% 

33 

137- 

94-7 

10% 

33 

15-2 

11-2 

30% 

33 

138-7 

98 

10% 

3» 

14 

11-8 

30% 

33 

125 

97 

10% 

3) 

13-85 

11-37 


11 
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Tho iisu'il methotl of emplo}ment appc'irs to be follows A couple of poiintls, more 
or less of the earth is treated with hot water and, m the morning, the clear dark brown 
supernatant liquid is poured off and drunk An ex munition of tlie waters extrict prepared 
m this way showed it to contain a considerable projiortion of sodium carbonate and 
bicirbonate along mth a certain, vsnaiiy amaUer, amount of foihum sulphate and chloride 
A large amount of organic matter — humatos etc — was present in all the samples, as well as 
a trace of iodine The last was however m far too small proportion to have nnj medicinal 
effect 

The exhibition of such a quantity of fairl} strong saline solution was naturallj 
followed by purgation The average native does not require more than this to convince 
liim of the potency of his medicine 

A Novel Use op Asbestos 

A material taken at first to be feathers, found surrounding the bones of a human being 
in an ancient grave at Naga proved on examination to be finely fibrous asbestos TJie 
asbestos was of yellowish colour, due to the presence of a small amount of organic matter, 
but on heating in the flame it became a pure while The loss on heating — water and the 
trace of organic matter — was 14 9 per cent Mi Crowfoot, Assistant Director of Education, 
by whom the discovery was made, kindly furnishes the following particulars — 

‘ When I had the honour of accompanying the Governor-General to Naga lust spring, 
we saw, like Lepsius signs of an old burial place on the rising ground to the north east 
The graves are marked by flat burnt bricks arranged some in rough circles, some m more or 
less regular rectangles On a second visit, therefore, last autumn, in tlio company of 
Jfr Sterry, to inspect the progress of the well I detemuned to utilise the services of one of 
tho well-sinkers in investigating the spot 

“ We selected one of tlie most regular of the oblong graves and removed the bricks 
which had been simply laid m a single course upon tlie surface of the ground As wo dug 
down tho earth pioved to be loose and soft obviously the filling of a narrow shaft tlie sides of 
which were firm At a depth of 4 feet we came upon fngments of bone and a substance wlncli 
looked like mouldering feathers Continuing we found that these btlonged to a skeleton 
lyung from north to south with the head to the south, and originally wrapped completely in 
the same feathery substance, which Dr Beam has shown to be asbestos Of fumral 
offerings, of beads or jewels, there was no trace, and the bones were too much broken to 
enable ns to svy exactly how the body lay that is, whether it lind tlie e istwiird tilt which is 
characteristic of Muslim burials None of the men with us, two Arabs imd a budancso, 
recognized the grave as Jfoli immcdan and there is no tradition about the place among 
the people 

“As to the period to which the bunal belongs our onlv clues at present art the 
following — 

“Naga was still a flourishing tovm m the thml and fourth centimes, A D , this h prmuJ 
by the style of temples remaining The bricks set round the grive midoubtulh came from 
some building connected with this town The bunal. therefore cumot be more tlmii 
1 'lOO vears old, but whether it belongs to the Christian i^riod {up to siv, 1,'iOO V D ), or 
to the Jluslim period (after 1 500 A D ) we cannot siv 

“ The single line of bricks w Inch marked the grave ims not ken covered , from Bus one 
might argue that the burial w is verv neent but the actumul ition tvtn on the ’'k 
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of the site, lias^ been very small—about a foot in a thousand years—and this is on high 
ground, ndiich is more likely to have become denuded than covered. 

“ The use of asbestos as a funeral shroud is, so far as I know, unparalleled ; it suggests 
tliat the deceased looked forward to some fiery ordeal, but these grim expectations are 
common to botli Christians and Muslims. 

The absence of traditions about the place shows that it is not quite recent, but we know 
so little about the history of the Sudan that one cannot say at what period the people who 
lived lieie weie so advanced as to have learnt the properties of asbestos, and how to weave it 
into a winding-sheet. 

“ Further excavation will certainly tell us whether this cemetery is Muslim or not.” 


Ancient Gilded Potteey 

Two fragments of ancient pottery covered with a dull golden coloured substance were 
submitted for examination by Mr. Crowfoot. The gilding was found to consist of a rather 
fine scaly powder of golden-coloured mica. So far as I am aware this is the only instance of 
mica having been employed for such purpose. The following notes have been furnished by 
Mr. Crowfoot -. — 

“ Both these fragments of pottery came from the Haifa province. 

One was found inside the small temple on Gezirat A1 Malik, an island near Senna. 
This temple was probably begun under the middle Empire, as a stele of Usertses III, was 
found against it, but the decoration, and at least one figure found inside it, belonged to the 
18th Dynasty. The vase from which this fragment comes was a long-necked wheel-made 
vase of red well-levigated clay, and was painted with the gold coloured dust inside and 
outside, 

“ The second fragment was picked up inside the walls of the old fort at Shelfak, between 
Senna and Sarras ; it is of rather coarser clay than the first. Nothing is known as to the 
date of this fort, but it probably belongs to old Egyptian days." 

Guntowdee made by the Khalifa 


The following results were obtained from the examination of a sample of gunpowder 
made in the time of the Khalifa. The sample was obtained from the Department of Works, 
the powder now being used for blasting. 

Charcoal 13-9 per cent. 

Sulphur . . ■ . • • 19'5 jj 

Nitre . . . • • • 75’6 „ 


Total 100-0 


The nitre is of very fair quality, containing very little impurity. The powder is well 

mixed, but the grains are rather irregular in size. 

The above figures are wellmthin the limits of ordinary gunpowder, which is usually a 
mixture of 75 parts of nitre with 12i to 15 parts of charcoal and 10 to 124 parts of 

sulphur. 
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Benoa — A Magic Powder fbou the Baiir El-Ghaz^l 
"We are indebted to Major Bray for an interesting sample of “benga," a powder used m Be 
the Bahr-El Gha/al district for divinations Major Bray ^\ntes as follows “It i*> '?aid to bo 
very valuable, and to be obtained from somewhere south of Yambios Onl) big ‘ Sultans 
can use it properly I understand that a chicken or fowl is selected, given some of the 
pottder and tied up near a fire If the chicken dies the omen is bad, and the uar (or wlnt 
over the omen concerned) is not made , but some of the feathers of the dead chicken are tied 
up on a stick, or on a sort of candlestick made of wood, split and forked, about 4 feet high, 
and put in the road or outside a tukhl Manj of the tukhls have the sticks, apparentl) 
permanently fixed, outside them Sometimes there is a little clay pot inside the forks in 
which there are chicken bones The powder is said to be deadly poison ’ 

On examination, the powder was found to consist of a brownish-red oxide of iron with a 
small amount of fine sand It contains no oi^anic matter and no trace of arsenic, mercurv 
or other metallic poison In all probability the powder was selected because of its bright 
colour, and when a b‘\d omen was desired poison of some sort w as added to it 

Iron Ore from the Baiir-El-Ghazal 

In the Bahr-El-6hazal district the natives reduce their oavn iron from ore winch is 
found plentifully in that locality The reduction is effected m small furnaces bj means of , 
charcoal A sample of the ore brought from \\ au by Col Penton, the former P 51 0 , had 
the following composition — 

VtDi«turc and small tvmouot of organic matter 16 42 pci cent 

Sand etc in<ol in ncid 28 24 

Feme oxide 53 20 

Equiv to metallic iron 37 ”4 

The iron reduced from this ore n» said to be of excellent (juality 
Ntam Nyau Arrow Poison 

The coating of arrows with poison is common among the Nyam Nyams A fairly largo 
quantity scraped from some arrows furnished by Captain Bethell was dissolved in water and 
injected by Dr Balfour into a rabbit, but without effect of any kind However poisonous 
the material had been origmally, it had evidently become inert by age Later it u as learned 
that the natives recognize this fact and re-coat their arrows before each engagement 

The substance scraped from the arrows was to n large extent soluble m v^ater Some 
rcsm-like residue was left vrhich gave reactions recalling those of euphorbia resm, with winch, 
however, it did not appear to be identical Euphorbia is much used m some parts of Africa 
as an arrow poison 

As the poison originally present had become inert, it was not thought advisable to carry 
the investigation further on this sample 

Laboratorii Notes 

A New and 5Iore Accurate Form of nvDROMFTER 
In measuring the specific gravity of a liquid by means of the onlmary form of 
hydrometer it is difficult to make a ngidly accurate reading The point which should l)C 
read is that at which the surface of the liquid intcr&ccts the stem of the hydromttcr In the 
ca-jc of opaque or semi-opaque liquids, milk, this point is not vanble, ns tlu liquid is 
driwn up the stem by cipilUry attmctiun Even m the c.isc of tranxpirant liquid-, tin 

Q 






Fig. 103. — Floating Index showing Method 
of Reading 

A Point af which reading is taken 
B Level of liquid 
c Stem of hydrometer 


-a 



Fig. 10-1. — Cross Section of Floating Index 

a Point at which reading is taken 
i Level of liquid 


Fig. 102. — Complete Instrument in use 


A 


New and More Accurate 


Form of Hydrometer - 
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presence of the meniscus just mentioned introduces a difficult) In order to obviate this, the 
arrangement shoivn in Fig 102 has been devised, and has been found to answer the purpose 
admirably It consists of an ordinary form of hydrometer provided vath a float which is 
used in the graduation of the instrument The reading is made, not at the surface of the 
liquid, but at the point where the top of this float cuts the stem of the h) dromtter See 
Figs lOS and 104 

The float consists of a hollow ring of glass supporting an upright short section of amber 
coloured glass tubing, cut off at a slight angle, the uppermost portion of the tube being used 
as the index (An alternative arrangement is a short section of colourless glass tubing wntli 
a straight line etched on its surface ) In this way, error arising from the presence of the 
meniscus is avoided and fractional parts of a degree may be read wuth the greatest ease 

The float has a fragile appearance, but the one made for us by C Kob and Co has been 
m use over a year and remains unbroben It could doubtless be made of thin metal, gold 
plated, if desired 

When only small quantities of liquiil are available the form of jar shown m Fig 102 maa 
be adopted with adiantage The upper portion is flared m order to recei\e the float but the 
lower portion of the jar is onl) slightly larger than the bulb of the hydrometer 

In use it IS essential that the stem remain dry in order that it may not stick to the 
upright tube of the float Wetting of the stem may bo aaoided by proceeding ns follows — 
The stem of the hydrometer being dry the float is passed o\er it and allowed to rest on the 
bulb The ludrometer is then lifted by the point of the stem and gradually let into the 

liquid If there is auy doubt as to the instru- 
ment having found its proper level the base 
of the hydrometer jar may be held firmly to 
the table by one hand and the jnr gently tapped 
with the other 

When removing the hydrometer the float 
should be taken out first in onler to keep the 
tube dry and ready for a second test if required 


Detersiination of “ Crudf Finni 

The method of determining crude fibre d 
mo<;t generally m u-e consi&ts in boiling the \ 
fat-freed material for lialf an hour with 12“> 
per cent sulphuric acid and 1 2') per cent 
■’odium Indroxide solution bncces'’i\cly 'Ihe 
lulling is effected in a flask proinhd with an 
imerteil condenser, m order to nioid concen- 
tration of the liquid The method is usualh 
aeia trouble-ome, ns the liquid foams and the 
solid IS earned up into the condenser tube from 
which it IS dislo<lged only with difliculti 

The simple ntrangcraent exhibited m 
Fig lOI is fne from tin al»o\i defect, and tlic 
manipulation gentnilU is much tasnr Tin 






Fig. 103. — ^Floating Index showing Method 
of Reading 

A Point af which reading .is taken 
B Level of liquid , 
c Stem of hydrometer 
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Fig. 104. — Cross Section of Floating Index . . ■ 

a Point at which reading is taken 
b Level of liquid 


Fig. 102.— Complete Instrument in use 

A New and More Accurate Form of Hydrometer 
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presence of the meniscus just mentioned introduces a difficult\ In order to obviate this, the 
arrangement shown m Fig 102 his been devised and has been found to answer the purpose 
admirably It consists of an ordinary form of hjdrometer provided with a float which is 
used m the graduation of the instrument The reading is made not at tlie surface of the 
liquid but at the point where the top of this float cuts the stem of the hj drometer See 
Figs 103 and 104 

The float consists of a hollow ring of glass supporting an upright short section of amber 
coloured glass tubing cut off at a slight angle, the uppermost portion of the tube being u-^cd 
as the index (An alternative arrangement is a short section of colourless glass tubing with 
a straight line etched on its surface ) In this waj, error arising from the presence of the 
meniscus is avoided and fractional parts of a degree maj be read with the greatest ease 

The float has a fragile appearance but the one matle for us bj C Ivob and Co has been 
in use over a 3 ear and remains unbrol en It could doubtless be made of thin metal gold 


plated if desired 

When only small quantities of hquul are available the form of jar shown in Fig 102 ma) 
be adopted with idvantage The upper portion is flarwl in order to receive the float but the 
lower portion of the jar is only slightlj' larger than the bulb of the hydrometer 

In use it IS essential that the stem remain dry m order that it maj not stick to the 
upright tube of the float Wetting of the stem may be avoided by proceeding as follows — 
The stein of the hydrometer being dry the float is passed over it and allowed to rest on the 


The hydrometer is then lifted 
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point of the Stem and gradually let into 
liquid If there is any doubt as to the instni 
ment having found its proper level, the base 
of the hydrometer jar may be hold firmly to 
the table by one hand and the jar gently tapped 
with the other 

When removing the hydrometer tho float 
should be taken out first, m order to keep the 
tube dry nml ready for a second tost if required 

Determination of ‘ Crudi Finnt ’ 

Tho method of determining crude fibre 
mot generally in use consists in boiling tho 
fat freed material for half an hour with 1 25 
per cent sulphuric acid and 1 25 per cent 
sodium hydroAule solution succcs«!i\elv The 
boiling 13 tfiteted in n flask provided with an 
mvertcil conden-^r, m order to avoid concen- 
tmtion of the liquid Tho method is usually 
very trouble«ome, as the liquid foams and the 
solid IS earned up into the condenser tube from 
which it is dislodged only with diflicnlty 

Tlic simple arrangement exhibited in 
Fig lO*! free from the above defect, and the 
niaiiipnlatiun gcnimllv is much easier Tlie 
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